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ABSTRACT

Wright, C.A., Vagle, S., Hannah, C., Johannessen, S.J.and Spear, D.and D. Wan.2017. Physical,
chemical and biological oceanographic data collected in Douglas Channel and the
approaches to Kitimat, October 2015-July 2016. Can. Data. Report. Hydrog.

Ocean.Sci. 202: x+139pp.

Water, biological, and sediment core samples were collected in the Douglas Channel fjord
system near Kitimat, British Columbia, during five cruise missions between October 2015 and
July 2016, as part of the ongoing baseline study under the World Class Tanker Safety Program.
Instrumented moorings were deployed for a year at sites in Hecate Strait and in the Douglas
Channel fjord system. Baker-style, sequential sediment traps deployed at two of the mooring
sites collected a record of sinking particles at 50 m depth at 11.5 day intervals from July 2015 to
July 2016. These moorings also included sensors to measure current, salinity, temperature,
chlorophyll fluorescence, dissolved oxygen, pH, and in-situ noise.

Vertical profiles of temperature, salinity, oxygen, transmissivity and fluorescence were
measured using a CTD, and water samples were collected by rosette. The water samples were
analyzed for dissolved oxygen, nutrients, salinity, dissolved organic carbon, coloured dissolved
organic matter and oxygen stable isotopes. Dissolved inorganic carbon and alkalinity were
measured at a single depth at the two mooring sites to calibrate the pH meters. A Moving Vessel
Profiler, a UCTD and a ship-based moving ADCP were deployed in October/November 2015
along several channel transects and for an in-depth investigation across a sill.

Phytoplankton and zooplankton were collected during most cruises. Sediment cores were
collected in May 2016. Three of the cores were radiodated using 2!°Pb and ??Ra.

RESUME

Wright, C.A., Vagle, S., Hannah, C., Johannessen, S.J. et Spear, D. and D. Wan. 2017. Physical,
chemical and biological oceanographic data collected in Douglas Channel and the
approaches to Kitimat, October 2015-July 2016. Rapp. stat. can. sur I’hydrogr. et les sci.
océan. 202:x+139pp.

Des carottes d’échantillonnage biologiques, d’eau et de sédiment ont été prélevées dans le fjord
du chenal Douglas prés de Kitimat, en Colombie-Britannique, durant les cing missions de
navigation menées entre octobre 2015 et juillet 2016 dans le cadre de 1’étude de base en cours du
Programme de sécurité de classe mondiale pour les navires-citernes. Des amarrages équipés ont
été installés pour une année dans le détroit d’Hécate et dans le fjord du chenal Douglas. Des
pieges séquentiels a sédiments Baker installés dans deux des sites d’amarrages ont recueilli un
nombre record de particules qui sombrent a une profondeur de 50 m, a 11,5 jours d’intervalle de



juillet 2015 a juin 2016. Ces amarrages comprenaient également des capteurs pour mesurer le
courant, la salinité, la température, la fluorescence de la chlorophylle, I’oxygéene dissous, le pH
et le bruit sur place.

Les profils verticaux de température, de salinité, d’oxygeéne, de transmissivité et de fluorescence
ont été¢ mesurés a I’aide d’une sonde CTP, et des échantillons d’eau ont été prélevés avec une
rosette. Ces échantillons d’eau ont été analysés afin de déterminer la concentration d’oxygene
dissous, de nutriments, de carbone organique dissous, de matiéres organiques colorées dissoutes
et d’isotopes stables d’oxygene, et déterminer la salinité. Le carbone inorganique dissous et
I’alcalinité ont été mesurés a une seule profondeur aux deux sites d’amarrage afin de calibrer les
pH-métres. Un enregistreur de profil a partir de I’embarcation mobile, une sonde en mer de la
conductivité, de la température et de la profondeur et un profileur de courant a effet Doppler
mobile a bord d’un navire ont été déployeés en octobre et novembre 2015 le long de plusieurs
transects de chenal et pour mener une enquéte approfondie dans le seuil.

Du phytoplancton et du zooplancton ont été recueillis durant la plupart des croisieres. Des
carottes de sédiment ont aussi été prélevées en mai 2016. Trois de ces carottes ont été
radiodatées a I’aide de *'°Pb et **°Ra.



1.0 Introduction

The Douglas Channel fjord system provides a shipping route that connects the west coast
of Canada to the Pacific Ocean (Figure 1). The town of Kitimat at the head of the fjord
system includes an aluminum smelter and an international shipping port.

There have been numerous proposals to increase shipping of petroleum products through
the fjord system, beginning in the late 1970s, when there was a proposal to ship Alaska
oil to Alberta via a pipeline with a terminus at Kitimat. More recently, proposals have
included the construction of liquified natural gas (LNG) plants along the shores of the
fjord system, and a pipeline with a terminus at Kitimat that would carry diluted bitumen
— a heavy tar mixed with light oils — from Alberta to the west coast for shipping across
the Pacific Ocean to Asia. Although none of these proposals has been approved at this
time, there is clearly the potential for shipping through Douglas Channel to increase in
the future.

In light of the potential increase in shipping, the Government of Canada launched in 2013
a five-year programme to collect baseline physical, geochemical and biological data in
the Douglas Channel fjord system and Hecate Strait under the World Class Prevention,
Preparedness and Response for Qil Spills from Ships Initiative. The goals of the
observation program were 1) to provide data to develop and validate ocean circulation
and oil spill models; and 2) to provide advice on emergency response planning and
habitat mapping. The programme also provided the opportunity to study the effects of
climate variability on inshore waters strongly affected by both the surrounding land and
the open ocean. The programme included researchers from Fisheries and Oceans Canada,
Natural Resources Canada, Environment Canada and the National Research Council.

This document reports physical, biological and geochemical data collected by Fisheries
and Oceans Canada in the Kitimat fjord system and Hecate Strait during the third (and
final) year of the programme (October 2015-July 2016). Sampling cruises took place in
October/November 2014, March 2015, May 2015 and July 2015. In addition, moorings
were deployed in Hecate Strait, Douglas Channel, Caamafio Sound and Campania Sound.
All the moorings included sensors to measure temperature, salinity, depth, current, and,
in most cases, dissolved oxygen. In addition the moorings in Hecate Strait (HEC1) and
Douglas Channel (FOC1) included a set of Baker-style sequential sediment traps at 50 m
depth that collected sinking particles, and electronic sensors to measure chlorophyll
fluorescence, turbidity, pH, and ambient acoustic signals.

Depth profiles of temperature, salinity, transmissivity, fluorescence, and dissolved
oxygen were collected by CTD. Water samples collected by rosette were analyzed for
dissolved oxygen, salinity, nutrients, and, in some locations, dissolved inorganic carbon,
alkalinity, dissolved organic carbon, coloured dissolved organic matter and oxygen stable
isotopes. Water samples were also collected and filtered to determine the concentration of
suspended particles. Additional sampling included sediment box cores that were analyzed
for *2°Pb and **Ra. Phytoplankton and zooplankton samples were collected at selected
stations.



The data are tabulated and / or plotted in this report and are available electronically on
request from the 10S data archive (http://www-sci.pac.dfo-
mpo.gc.ca/osap/data/default_e.htm) or from the authors.

2.0 Methods and Results

2.1 Mooring Design and Sampling

Figure 1 shows the mooring locations and study area. The moorings included
current meters, CTDs , ADCPs and ambient noise recorders (Figure 2). Sampling
intervals varied among the instruments to balance sampling rate against battery life.
Moored sensor data are shown in Figures 3-9. Three moorings, CMP1, DEV1 and KSK1,
were recovered in May 2017, while the others were recovered the following July. CMP1
was hit, dragged and severed in January 2017. Some data were recoverable.

Moorings HEC1 and FOC1 also included Seabird SeaFET pH sensors and three Baker-
style sediment traps (Baker and Milburn (1983) and O’Brien et al (2000)). The traps were
accompanied by a current meter and CTD (SBE19p) with a Wetlabs ECO-FLNTU
(HEC1) and ECO-FL (FOC1). Each sediment trap contained 10 sampling cups, for a
total of 30 cups throughout the year, with a sampling interval of 11.5 days. Traps were
configured such that when one trap (cup 10) was completed, the next sequential trap
would begin to collect. Each cup was filled with a brine solution and poisoned with
mercuric chloride before deployment. To each 1 L of 0.2 um-filtered seawater (initial
salinity ~30-31, reported on the Practical Salinity Scale) 11g of ultrapure NaCl was added
to provide a brine stock for traps (final salinity 38-40). To each cup, 2.36 ml of saturated
mercuric chloride solution was added and the solution topped up with the brine for a total
volume of ~175 ml (approximate final concentration 1 mg/ml). This provided an
environment that inhibited bacterial growth and subsequent chemical alterations to the
captured particles.

Handling and analytical analysis for sediment trap samples for total mass, total carbon,
organic carbon, nitrogen and carbonate, silicate and isotopes (5"°C and 8*°N) were as
described by O’Brien et al. (2000) and Wright et al. (2007). Results are shown in Table
1.

2.2 Water Property Sampling

For each cruise the main Douglas Channel transect (Doug4 to HECL, established
in 2013) was performed (weather dependent for HEC1). Additional stations in other
Channels and approaches to Douglas Channel were occupied but varied between cruises.
The exception to this was cruise 2015-61 which was primarily used to characterize Queen
Charlotte Sound and southern Hecate Strait.



A SeaBird SBE911 CTD was deployed at each station to measure water column profiles
of temperature, conductivity, dissolved oxygen (SBE43), chlorophyll fluorescence
(Seapoint and Wetlabs), and transmissivity (Wetlabs C-Star). Profile data were collected
during both the downcast and upcast, but only downcast data were used for sensor
characterization of the water column. The upcast was used to characterize conditions
during niskin bottle tripping. Profile data are shown in Figures 10, 14, 17, 20 and 25.
All data were plotted using Ocean Data View (Schlitzer, R., 2008).

The CTD was allowed to equilibrate/pump at the surface (~0.5-1 m) for a minimum of 30
seconds, before descending at 1m s™. CTD profiles were also used for quality
control/assurance of the moored sensors to assess possible drift/offset.

During cruise 2015-54 (October/November 2015), sea surface temperature and salinity
were measured by thermosalinograph (SBE21), with an intake at 2 m depth... The
seawater was pumped approximately 13 m through a 5¢ m stainless steel pipe to the lab.
Between the intake and the pump are a strainer and a debubbler which is connected to an
Applanix IMU38 sensor chamber (fitted with SMART SVPT sensor). The system
pressure is regulated by an Eamor BE 100 HD self-priming centrifugal pump. In the lab,
the seawater flows directly through the Seabird model 21 SeaCAT Thermosalinograph
Surface temperature and salinity data are shown in Figure 12.

Water samples were collected by 24-bottle rosette. The 10 L niskin bottles were fired at
standard depths on the upcast. Bottles were allowed to equilibrate at each depth for a
minimum of 30 seconds prior to firing. At four stations (HEC1, SC61, FOC1 and Doug4)
2 bottles were fired at each depth in order to allow extensive sampling for expanded
chemical analysis. At all other stations, the additional analyses were only performed on
the surface samples. Samples were collected for: dissolved oxygen (Winkler); nutrients
(nitrate + nitrite, silicate, soluble orthophosphate), dissolved inorganic carbon/alkalinity
(used to monitor drift in the pH sensors on the moorings), salinity, coloured dissolved
organic matter (CDOM), dissolved organic carbon (DOC), total organic carbon (TOC),
oxygen isotopes (5'20), extracted chlorophyll (surface, 10 m and 20 m only), and
phytoplankton (selected stations). A salinity sample was also taken from each bottle (data
not shown) for conductivity cell calibration on the SBE9 and for certain bottle-derived
analyses where the corresponding sample salinity is required for the determination of the
variable (e.g. DIC/AIK) . Analytical data are shown in Figures 11, 15, 18, 21 and 26.

CTD data were post-processed at the Institute of Ocean Sciences (10S) using standard
routines to correct for thermal mass, hysteresis, and descent rate. Data were de-spiked
and filtered, and bad data removed or flagged. Data were corrected using calibrations,
knowledge of sensor history and also against long-term climatology for errors that had
likely resulted from sensor drift. Dissolved oxygen measured electronically was checked
against Winkler titrations and corrected as appropriate. Finally, data were binned to 1 m
averages. All CTD data (raw, partially processed and final product) are archived at 10S.



2.3 Chemical Analysis

Oxygen samples were analyzed at sea using an automated Winkler titration
system (Metrohm Dosimat model 876 and a UV light source and detector with a 365 nm
filter controlled by LVVO2_876 software designed and constructed by Scripps Institution
of Oceanography) with modifications based on Carpenter (1965) and adhering to WOCE
protocols (Culberson 1991).

Nutrient samples were collected in plastic tubes and quick-frozen in aluminum blocks
stored at -20 °C. All samples were returned to 10S for analysis. They were analyzed
using an Astoria analyzer following methods described by Barwell-Clarke and Whitney
(1996).

Chlorophyll samples were filtered onto 25 mm GF/F filters and stored in glass
scintillation vials at -20°C prior to analysis. Samples were extracted in 90% acetone at -
20°C for 24 hours in the lab and analyzed on a Turner 10AU fluorometer calibrated with
commercially pure chlorophyll a (Sigma). Fluorescence readings taken before and after
acidification were used to calculate chlorophyll (Holm-Hansen et al. 1965). The average
of two samples is reported.

Salinity samples were collected in 200 mL type Il glass bottles with disposable plastic
inserts and screw caps supplied by Ocean Scientific International Limited. They were
analyzed in a temperature-controlled lab on a Guildline 8400B Salinometer standardized
with IAPSO standard seawater.

Samples collected for DIC/Alkalinity were treated with 200 pl of saturated mercuric
chloride to inhibit bacterial growth/activity. Samples were stored cold prior to analysis
back on return to 10S. Analysis follows the Standard Operating Procedures as described
in Dickson et al. (2007), SOP 2 and 3B.

Dissolved organic carbon (DOC) and total dissolved organic carbon (TOC) samples were
collected in pre-cleaned 40 mL scintillation vials (40 ml) with 0.125 cm Teflon low-bleed
septa. The vials were cleaned in Extran 300 and rinsed several times with Type |
Ultrapure water. Vials were then soaked in 10% HCI for a minimum of four hours and
rinsed several times with Type | Ultrapure water. They were then allowed to dry and
were baked at 450 °C for a minimum of 5 hours. Septa were briefly washed in 10% HCI,
rinsed with Type | Ultrapure water and allowed to air dry. TOC was collected directly
from the spigot of the niskin bottle, while the DOC samples were filtered through a
Millipore Opticap XL Durapore 0.22 pum inline filter cartridge (Product No.
KVGLAO04HH3) attached to the spigot. Samples were frozen at -20°C. TOC and DOC
will be analyzed on a Schmiadzu TOC-L following SOP 7 of Dickson et al. (2007) with
some expected modifications due to the use of different acids and sparging times.

Coloured dissolved organic matter (CDOM) samples were collected using the same filter
as for the DOC samples and refrigerated 125 ml in amber bottles for analysis on return to
IOS. Spectral absorbance (280-700 nm at 1nm resolution) was measured with a HP
Agilent 4853 spectrophotometer. Data were corrected for instrument offset, and the



linearized spectral absorption slope coefficient was determined using a curvilinear best of
fit for 280-550nm curve (See Johannessen et al., 2007 and Stedmon et al., 2000). The
instrument offset accounts for temperature, scattering and refractive index differences
between the sample and the blank (Type | water).

Oxygen isotope samples were collected directly from the niskin spigot into 30ml plastic
(PETG or PP) bottles, the cap secured with parafilm, and refrigerated. The samples were
analyzed at the G. G. Hatch Stable Isotope Laboratory at the University of Ottawa, using
an Isotope Ratio Mass Spectrometer (IRMS) Delta Plus XP (Thermo, Germany)
interfaced with a GasBench II. 0.6 mL was pipetted into an Exetainer. Samples and
internal standards are flushed with a gas mixture of 2% CO; in helium off-line.
Exetainers are left to equilibrate at either 25 °C or simply room temperature for >5 days.

The data is reported in Delta notation 8, the units are per mil (%o) and defined as & =

((Rx-Rstd))/Rstd)*1000 where R is the ratio of the abundance of the heavy to the light
isotope. reported as %o vs. VSMOW and normalized to internal standards calibrated to
International standards VSMOW (0,0), GISP(-24,8, -189,5) and SLAP (-55,5, -428.0).

Precision is evaluated by including in every sequence a reference water standard, known
as W-20. The values of this water are used for long term monitoring and statistical
purposes. W-20 is reported as the average of the measured values, n and the standard
deviation of the sequence. Generally, a sequence run holds 65 samples, and includes 4
sets of internal standards (known as W-7,9,10) and 4 blind standards (W-20) and the
standard deviation of W-20 is less than 0.15 for oxygen. Random duplicates of a sample
are also run.

2.4 Suspended Particle Sampling

At several stations during the cruises, an additional surface niskin was taken for the
determination of suspended particle concentration. For these samples, the full niskin
(10L) was collected into a Nalgene jerry can and after gentle swirling of the can,
subsamples were poured into three 1.24L PET bottles. Water was filtered under low
vacuum onto a pre-combusted (at 450°C for 5 hours) and preweighed 25mm GFF filter
(Whatman brand). If filter clogging prevented the full subsample from being filtered, the
actualfiltered volume was recorded. Filters were then frozen at -20 °C. On return to 10S,
the filters were dried at 50°C in a drying oven to a constant weight and weighed on a
Toledo Mettler balance to £0.0001 g. The particle weight was divided by the volume
filtered to determine the suspended particle concentration (SPC) in mg L. Stable
isotopic composition (§"°C, 8*°N) were determined on replicate filters. For particulate
isotopes, whole filters were combusted. Data are presented in Figure 41.

2.5 River Sampling

During cruise 2016-41, several rivers in the fjord system were sampled (Figure
22). Rivers were approached by boat and, if necessary, on foot until fresh water was
reached. In a few cases, it was difficult to get past the intertidal zone into the river
directly. In cases such as these, effort was taken to ensure the water being sampled was



the freshwater lens. At each river a 6L jerry can was positioned facing upstream of the
current, rinsed three times and filled. This was transported back to the ship where
subsamples were taken for suspended particulate concentration, particulate 8*3C and &
3N, §'®0, and CDOM using the methods already cited. For isotopic analysis, whole
filters were combusted. Results are shown in Figure 23.

2.6 Moving Vessel Profiler (MVP) data

A Rolls-Royce Moving Vessel Profiler (Type-200 MVP) was deployed to obtain
high resolution temperature and salinity profiles while the ship was under way, during
cruise 2015-54. The MVP system consists of temperature, conductivity and pressure
sensors housed in a small, streamlined free-fall fish, a conductor cable with strength
member, a computer-controlled high speed hydraulic winch and a complete cable
metering, overboarding and docking system. The MVP allows the free fall fish to fall
near-vertically. Deployment is executed under computer control and can be restrained by
one of three parameters: desired depth of cast, preset height above the bottom or
maximum cable out. Once the programmed downcast depth was reached, the fish was
towed near the surface where it was recovered and re-deployed.

The MVP was deployed during October 28- November 7 along the main transect of
Douglas Channel and along many of the adjoining passages and channels (Figure 27).
Results of the surveys (A through K) for temperature, salinity, spice and dissolved
oxygen are shown in Figures 28-38. Spice refers to temperature and salinity variations
where density changes are cancelled out by each other. Warmer, saltier water is more
spicey (Veronis, 1972, Munk, 1981).

2.7 Underway CTD (UCTD) data

The Underway CTD (UCTD) profiling system was developed to obtain high
quality conductivity and temperature data as functions of depth without the use of
complex and expensive profilers (Vagle et al. 2013). The system was introduced in 2008
and developed by The Oceanscience Group (San Diego, USA), and using a special CTD
probe developed by SeaBird Electronics Ltd. (Bellevue, USA). The system was used in a
continuous operating mode and was equipped with a foam collar to reduce the drop speed
to approximately 2 m/s.

During October 18-24, UCTD casts were completed in Douglas Channel, Cridge
Passage/Wright Sound, Gardiner Canal and across the sills at Doug31, Dev26 and
UC31 (Figure 39). The composite transects of temperature and salinity are shown in
Figure 40.

2.8 Moving Acoustic Doppler Current Profiler data

A Teledyne RD Instruments Workhorse Sentinel Acoustic Doppler Current
Profiler (ADCP) was mounted on a steel pole deployed over the side of the ship to
measure acoustic backscatter from bubbles and zooplankton and to estimate horizontal
and vertical currents along the cruise tracks. The instrument was deployed for short
periods during October 21- November 5, 2017 and operated at 153.6 kHz, with 60, 4 or 8



m bins, beginning 11.3 m below the instrument, or approximately 13.5 m below the sea
surface. The system was set to use 3 pings per ensemble, with an ensemble interval of
approximately 6 seconds. Transect locations are shown in Figure 41, and an example of
the processed data is presented in Figure 42.

2.9 Biological Sampling

Phytoplankton samples (~200 ml) were collected from the surface niskin bottle of
the main rosette system, into amber glass jars that contained a saturated Lugol’s Acid
lodine solution (Throndsen, 1978). Samples were swirled to mix and then a 25 ml
subsample was settled using a sliding chamber system from Hydro-Bios. A minimum of
100 dominant and 300 total cells were counted, or a maximum of 3 transects using a
Zeiss inverted phase contrast microscope. Results of the analysis, including scan type and
magnification factors, are shown in Table 2.

Zooplankton samples were collected by vertical haul using a SCOR plankton net (236
um) with a TSK flowmeter. The net was lowered to a selected depth at 0.5m s™ and
retrieved at 1.0 m s™*. Samples were then fixed in 10% formalin/seawater and returned to
IOS for identification and counting. Taxonomic classification, counts and other metrics
are reported as per Mackas (1992). Results of the analysis are shown in Table 3.
Appendix | provides the nomenclature key used at 10S.

2.10 Sediment Core Sampling and Dating

During cruise 2016-41, 6 cores were collected in the study area, using a Pouliot
box corer. Sediment cores were sectioned in the shipboard laboratory within a few hours
of collection into 1 cm intervals for the uppermost 10 cm, 2 cm intervals for the next 10
cm and 5 cm intervals for the remainder of the core. Core descriptions are provided in
Table 4. Sediment consisted primarily of silty mud with some sand.. Core sections were
homogenized and then subsampled for analysis of “°Pb and #*Ra; carbon, nitrogen and
biogenic silica; and 8*°N and & *3C. Data from the radiochronology completed to date are
presented in this report (Table 5).

Subsamples for each core depth were sent to Flett Research Ltd. in Winnipeg, Canada for
analysis of “*°Pb and #°Ra. “*°Pb was measured in all sections of the core following the
procedure of Eakins and Morrison (1978), while that of >°Ra was determined at three
depths (top, middle, bottom) in each core, from the in-growth of 2Rn over at least 4
days as per Mathieau et al. (1988) with modifications by Flett Research Ltd.
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Figure 7 continued. Time series for instrumentation moored at CMP1, Deployment A from July 2015-July 2016.
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Figure 11 continued. Bottle data from Cruise 2015-54. Samples are from Grenville Channel. See Figure 10 for station locations.
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Figure 19. Stations for water property sampling during cruise 2016-41
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Figure 20. Processed CTD data collected during 2016-02. Colour scheme/locations are
shown in Figure 19.
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Figure 22. River sampling locations for Cruise 2016-41.
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Figure 23. Biogeochemical results from river sampling during cruise 2016-41, see Figure 22 for
river names.
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Figure 26. Bottle data from Cruise 2016-12. Colour scheme and locations match Figure 24.
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Figure 26 continued. Bottle data from Cruise 2016-12. Colour scheme and locations match Figure 24.
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Figure 27. Location of MVP surveys (A-K) taken during the cruise 2015-54, from October 28th —
November 7", 2017.

Ocean Data View



Depth (m)

66

S Gl |
==
=N
o o
wa|

E 10.0

I B |
® ©
o O

~
o
(o Bap) ainjesad

-33.0

-31.8 @
- QO
-30.6 5
-204<

- 28.2

- 0.5
- 0.3
L B
--0.1
0.3

ao1dg

--0.5

~120

[
O
o

20 40 60 80 100 120

Distance Along Transect (km)

Figure 28. Properties along the Survey A transect taken using the MVP on October 28, 2017 at
1615 UTC.

o
o
(uoneiniesy,)
uabAxQ panjossiq



67

Depth (m)

I | | I I

0 20 40 60 80 100 120 140

S Distance Along Transect (km) E

Figure 29. Properties along the Survey B transect taken using the MVP on October 29, 2017 at
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Figure 32. Properties along the Survey E transect taken using the MVP on November 1, 2017 at
1506 UTC.

Aiuies (D Bap) ainesadwa]

2o1dg

(uoneinyesoy,)
uabAxQ panjossiq



Depth (m)

71

100
Distance Along Transect (km)

120

140
E

-12.0
- 11.0
-10.0
- 9.0
- 8.0

- 7.0

- 33.0
- 318
- 30.6
.'98.4
- 28.2

- 0.5
- 0.3
=i,
=<0, 1
--0.3
--0.5
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Figure 34.Properties along the Survey G transect taken using the MVP on November 3, 2017 at
1516 UTC.
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Figure 35. Properties along the Survey H transect taken using the MVP on November 4, 2017 at
1506 UTC.
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Figure 36. Properties along the Survey | transect taken using the MVP on November 5, 2017 at

1520 UTC.
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Figure 39. UCTD transections and sill studies completed during 2015-54. S denotes the start of
the transect and E the end.
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Figure 40. UCTD profiles from transects and sill studies (see Figure 39 for start, end

and locations). Data presented in chronological order.
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Douglas Channel (mouth-head) Salinity Oct 21-22, 2015
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Figure 40 continued. UCTD profiles from transects and sill studies (see Figure 39 for
start, end and locations). Data presented in chronological order.
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Ursula Channel Sound Sill Salinity Oct 21, 2015
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Figure 40 continued. UCTD profiles from transects and sill studies (see Figure 39 for

start, end and locations). Data presented in chronological order.
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Douglas Channel Sill Salinity Oct 24, 2015
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Figure 40 continued. UCTD profiles from transects and sill studies (see Figure 39 for
start, end and locations). Data presented in chronological order.
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Figure 41. Survey locations for the pole-mounted ADCP transects during cruise 2015-54.

Ocean Data View




&3

Backscatter
200
150
100

g East (mm/sec)
1000

500
0
500

Depth (m)

1 North(mm/sec)
1000

500
0
500

0:20 05:30 05:40 05:50 06:00 06:10
Time on October 20, 2015

East (mm/sec)
1000
500
=0
500

Depth (m)

North(mm/sec)
1000

07:50 08:00 08:10 08:20
Time on October 20, 2015
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Figure 43. Suspended particulate concentrations (mg/L) from surface and bottom waters.
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Figure 43 continued. Suspended particulate concentrations (mg/L) from surface and bottom waters.



Table 1. Sediment trap schedule (11.5 day intervals), mass, carbon and nitrogen species analysis, and chlorinity data taken from Deployment C
(July 2015-July 2016).

HEC1-C
Trap No.-Cup Time start UTC Time end UTC Tovtveilffry o A
No. (dd/mm/lyyyy (dd/mm/yyyy sample %total N %total C %Cearb %Corg %chlorinity* | %Si(opal)
hh:mm) hh:mm) (mg) SC

1-1 01-08-2015 12:00 13-08-2015 00:00 59.451 2.472 17.752 2.539 15.213 0.782 22.022
1-2 13-08-2015 00:00 24-08-2015 12:00 129.327 1.200 9.390 1.310 8.081 0.782 49.048
1-3 24-08-2015 12:00 05-09-2015 00:00 149.224 1.294 11.474 2.755 8.719 0.782 41.314
1-4 05-09-2015 00:00 16-09-2015 12:00 238.083 1.137 13.183 4.042 9.141 0.782 36.887
1-5 16-09-2015 12:00 28-09-2015 00:00 246.748 1.159 11.304 2.977 8.328 0.782 47.964
1-6 28-09-2015 00:00 09-10-2015 12:00 210.263 2.067 15.364 0.814 14.550 0.782 49.316
1-7 09-10-2015 12:00 21-10-2015 00:00 101.282 2.588 19.408 1.383 18.025 0.782 37.917
1-8 21-10-2015 00:00 01-11-2015 12:00 42.822 2.887 19.881 1.812 18.069 0.782 31.255
1-9 01-11-2015 12:00 13-11-2015 00:00 59.584 3.593 22.007 1.374 20.634 0.782 33.351
1-10 13-11-2015 00:00 24-11-2015 12:00 126.999 1.928 15.641 3.239 12.401 0.782 34.346
2-1 24-11-2015 12:00 06-12-2015 00:00 34.779 2.767 24.087 5.717 18.371 0.782 4.912
2-2 06-12-2015 00:00 17-12-2015 12:00 53.750 4.065 28.481 0.867 27.614 0.782 14.041
2-3 17-12-2015 12:00 29-12-2015 00:00 35.494 3.059 23.894 1.222 22.672 0.782 16.962
2-4 29-12-2015 00:00 09-01-2016 12:00 9.893 0.782

2-5 09-01-2016 12:00 21-01-2016 00:00 30.189 2.668 18.608 2.071 16.537 0.782 17.421
2-6 21-01-2016 00:00 01-02-2016 12:00 5.867 0.782

2-7 01-02-2016 12:00 13-02-2016 00:00 9.453 0.782

2-8 13-02-2016 00:00 24-02-2016 12:00 6.147 0.782

2-9 24-02-2016 12:00 07-03-2016 00:00 8.228 3.591 22.632 2.146 20.486 0.782 11.027
2-10 07-03-2016 00:00 18-03-2016 12:00 15.773 0.782

3-1 18-03-2016 12:00 30-03-2016 00:00 14.920 0.782

3-2 30-03-2016 00:00 10-04-2016 12:00 17.053 0.782

3-3 10-04-2016 12:00 22-04-2016 00:00 17.555 2.803 18.072 2.902 15.169 0.782 12.013
3-4 22-04-2016 00:00 03-05-2016 12:00 15.440 0.782

3-5 03-05-2016 12:00 15-05-2016 00:00 16.973 0.782

3-6 15-05-2016 00:00 26-05-2016 12:00 23.427 0.782

3-7 26-05-2016 12:00 07-06-2016 00:00 77.099 0.998 8.932 2.414 6.518 0.782 18.968
3-8 07-06-2016 00:00 18-06-2016 12:00 37.888 1.661 12.845 2.727 10.118 0.782 18.731
3-9 18-06-2016 12:00 30-06-2016 00:00 36.680 0.782

3-10 30-06-2016 00:00 11-07-2016 12:00 55.641 2.673 16.993 2.362 14.631 0.782 20.840

*Average Chlorinity used for all salt corrections
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Table 1 continued. Sediment trap schedule (11.5 day intervals), mass, carbon and nitrogen species analysis, and chlorinity data taken from
Deployment C (July 2015-July 2016).

FOC1-C

Trap No.-Cup Time start UTC Time end UTC TovtvatIonry o

No. (dd/mmlyyyy (dd/mmlyyyy Sample Y%total N %total C %Ccarb %Corg %chlorinity
hh:mm) hh:mm) (mg) SC

1-1 01-08-2015 12:00 13-08-2015 00:00 Cup Not Analyzed
1-2 13-08-2015 00:00 24-08-2015 12:00 344.924 0.920 8.764 0.569 8.195 0.450
1-3 24-08-2015 12:00 05-09-2015 00:00 210.021 0.806 7.992 0.271 7.721 0.513
1-4 05-09-2015 00:00 16-09-2015 12:00 299.195 0.849 8.259 0.135 8.123 0.468
1-5 16-09-2015 12:00 28-09-2015 00:00 Cup Not Analyzed
1-6 28-09-2015 00:00 09-10-2015 12:00 262.915 0.936 9.047 ] 0.522 8.526 0.610
1-7 09-10-2015 12:00 21-10-2015 00:00 Cup Not Analyzed
1-8 21-10-2015 00:00 01-11-2015 12:00 Cup Not Analyzed
1-9 01-11-2015 12:00 13-11-2015 00:00 Cup Not Analyzed
1-10 13-11-2015 00:00 24-11-2015 12:00 284.105 0.717 7.208 0.693 6.515 0.547
2-1 24-11-2015 12:00 06-12-2015 00:00 84.042 0.687 6.572 0.431 6.141 0.589**
2-2 06-12-2015 00:00 17-12-2015 12:00 100.428 0.560 6.454 0.495 5.960 0.589*
2-3 17-12-2015 12:00 29-12-2015 00:00 91.661 0.519 6.300 0.541 5.759 0.589**
2-4 29-12-2015 00:00 09-01-2016 12:00 75.988 0.651 9.239 0.576 8.662 0.589*
2-5 09-01-2016 12:00 21-01-2016 00:00 44.748 0.627 8.480 0.837 7.642 0.589*
2-6 21-01-2016 00:00 01-02-2016 12:00 85.640 0.681 7.713 0.774 6.939 0.589*
2-7 01-02-2016 12:00 13-02-2016 00:00 187.890 0.571 7.114 0.647 6.467 0.589*
2-8 13-02-2016 00:00 24-02-2016 12:00 216.346 0.533 6.702 0.668 6.034 0.453
2-9 24-02-2016 12:00 07-03-2016 00:00 245.890 0.583 6.808 0.845 5.962 0.539
2-10 07-03-2016 00:00 18-03-2016 12:00 241.926 0.670 7.554 0.839 6.715 0.443
3-1 18-03-2016 12:00 30-03-2016 00:00 69.426 1.543 15.525 0.638 14.886 0.589**
3-2 30-03-2016 00:00 10-04-2016 12:00 119.732 0.967 9.180 0.387 8.792 0.589*
3-3 10-04-2016 12:00 22-04-2016 00:00 159.732 0.841 7.567 0.408 7.159 0.617
34 22-04-2016 00:00 03-05-2016 12:00 216.587 0.667 6.754 0.442 6.313 0.481
3-5 03-05-2016 12:00 15-05-2016 00:00 220.215 0.673 7.191 0.464 6.728 0.560
3-6 15-05-2016 00:00 26-05-2016 12:00 120.102 0.747 7.266 0.299 6.966 0.589*
3-7 26-05-2016 12:00 07-06-2016 00:00 157.350 0.719 7.169 0.497 6.673 0.860
3-8 07-06-2016 00:00 18-06-2016 12:00 66.217 0.995 8.563 0.464 8.099 0.589*
3-9 18-06-2016 12:00 30-06-2016 00:00 177.018 0.877 8.533 0.359 8.174 0.761
3-10 30-06-2016 00:00 11-07-2016 12:00 108.403 1.303 10.251 0.357 9.894 0.589**

*%Si (opal) not analyzed)

**Average chlorinity used when sample volume was insufficient for chlorinity analysis
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Table 2. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2015-54

Station:

DOUG4

VP36

DOUG26

DOUG31

FOC1

DOUG4

VP26

SC61

DOUG0.4

Depth:

surf]

surf

surf]

surf

surf]

surf]

surf]

surf]

surf]

Volume settled:

25

25

25

25

25

25

25

25

25

Counting method:

transect

transect]

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

3

3

3

1

3

3

2

3

Magnification:

40

40

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Counts

Cells/mL

Counts

Cells/mL]|

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts  Cells/mL

Counts  Cells/mL

Counts  Cells/mL

Diatoms: Centrics

Attheya cf. decora

Attheya septentrionalis

Attheya sp.

<15

Asteromphalus cf. parvulus

Asteromphalus sarcophagus

Ceratulina pelagica

Chaetoceros concavicorne/convolutus

Chaetoceros debilis

<1.5

Chaetoceros didymus

Chaetoceros didymus spore

Chaetoceros cf. lorenzianus

Chaetoceros radicans

Chaetoceros cf. tenuissimus

Chaetoceros spp. (hyalochaete)

0.5

0.5

Chaetoceros sp. (phaeoceros)

Coscinodiscus sp.

Dactyliosolen sp.

Detonula pumila

Ditylum brightwellii

Eucampia zodiacus

Leptocylindrus minimus

Leptocylindrus danicus

Melosira cf. moniliformis

Rhizosolenia setigera

Skeletonema costatum

6.1

7.6

Skeletonema costatum spore

Thalassionema nitzschoides

Thalassiosira anguste-lineata

Thalassiosira nordenskioeldii

Thalassiosira cf. pacifica

Thalassiosira rotula

Thalassiosira sp.

1.0

Diatoms: Pennates

Achnanthes sp.

Cylindrotheca closterium

Haslea wawrikae

Navicula spp. (possibly freshwater sp.)

Pleurosigma normanii

Pseudo-nitzschia americana

Pseudo-nitzschia cf. fraudulenta

Pseudo-nitzschia cf.
pseudodelicatissima

Pseudo-nitzschia sp.
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Table 2 continued. Phytoplankton species assemblages fromthe World Class Programme 2015-2016.

Cruise ID: 2015-54

Station:

DOUG4

VP36

DOUG26

DOUG31

FOC1

DOUG4

VP26

SC61

DOUG0.4

Depth:

surf]

surf

surf]

surf

surf]

surf]

surf]

surf]

surf]

Volume settled:

25

25

25

25

25

25

25

25

25

Counting method:

transect

transect]

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

3

3

3

1

3

3

2

3

Magnification:

40

40

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Counts

Cells/mL

Counts

Cells/mL]|

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

UID pennate diatom (possibly
freshwater sp.)

1

0.5

1

0.5

Dinoflagellates

Alexandrium sp.

Amphidinium sp.

0.5

Ceratium furca

Ceratium sp.

Cochlodinium cf. polykrikoides

Dinophysis accuminata

Dinophysis fortii

Dinophysis sp.

Gonyaulax sp.

Gymnodinium sp.

3.0

0.5

8.6

6.1

1.0

4.6

7.6

Gyrodinium sp.

Gyrodinium lachryma

Gyrodinium spirale

0.5

Heterocapsa rotundata

3.5

10

5.1

2.5

15

22.8

0.5

13

6.6

67

50.9

Heterocapsa sp.?

Katodinium glaucum

1.5

Noctiluca scintillans ?

Oxytoxum sp. ?

Prorocentrum minimum

Protoperidinium depressum

Protoperidinium cf. steinii

Protoperidinium sp.

unidentified dinoflagellate

20

10.1

12

6.1

23

11.6

10.6

30

15.2

16

8.1

20

15.2

14

71

unidentified dinoflagellate cyst

Misc. flagellates

Apedinella spinifera

4.0

0.8

UID Chlorophyte

Coccolithophore spp.?

UID Prymnesiophyte

0.5

Dictyocha speculum

0.5

Dinobryon sp.

Ochromonas cosmopoliticus

1.0

6.6

13.7

Pseudopedinella sp.

1.0

UID Chrysophyte

0.5

Euglena sp.

Eutreptiella hirudoidea

Eutreptiella cf. lanowii

Eutreptiella sp.

0.5

UID Euglenophyte

1.0

1.0

1.5

0.5

Chrysocromulina sp.

0.5

Phaeocystis sp.

68



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2015-54

Station:

DOUG4

VP36

DOUG26

DOUG31

FOC1

DOUG4

VP26

SC61

DOUGO0.4

Depth:

surf]

surf

surf]

surf

surf]

surf]

surf]

surf]

surf]

Volume settled:

25

25

25

25

25

25

25

25

25

Counting method:

transect

transect]

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

3

3

3

1

3

3

2

3

Magnification:

40

40

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Counts  Cells/mL

Counts

Cells/mL]|

Counts

Cells/mL

Counts  Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Pyramimonas spp.

12

6.1

6

3.0

12

18.2

25

12.7

20

15.2

5

25

UID Prasinophyte

6

9.1

1.0

Pterosperma sp.

Hillea sp.?
Teleaulax acuta

26

13.2

28

14.2

50

75.9

16

8.1

47

35.7

0.5

14

71

24

121

22

33.4

1.5

14

71

37

28.1

13

6.6

Teleaulax amphioxia

2.0

1.5

1.5

1.5

Telaulax spp.

66

33.4

68

34.4

88

133.6

5.1

149

75.4

170

129.1

106

53.6

Tetraselmis sp. ?

38

28.8

UID Cryptophyte

1.0

1.5

0.5

UID flagellates

37

18.7

44

22.3

50

75.9

5.1

33

16.7

87

66.0

28

14.2

Other

Calliacantha natans ?

Desmirella sp. ?

UID Choanoflagellates

66

65

46 23.3

99

150.3

68

34.4

56

169

128.3

13

6.6

Larvacean

Telonema

0.5

Ebria tripartita

Mesodinium cf. rubrum

19

9.6

Mesodinium spp.

1.5

0.5

1.5

Strombidium spp.

1.0

6.1

3.8

UID Tintinnid

UID Ciliate

0.5

2.0

0.5

12

1.5

0.5

Freshwater Taxon

Actinastrum sp.

Ankistrodesmus sp.

Scendesmus sp.

UID Chlorophyte

Melosira sp.

Cryptomomas sp. (ovata/erosa)

UID Cryptophyte

Mallomonas sp.

Merismopedia sp.

Ocillatoria sp. (filament)

Cyanophyte filament

Asterionella formosa

Cymbella sp.

Navicula sp.

Tabellaria flocculosa

Oocystis sp?

Total

283

143.2

271

137.1

142 71.9

366

555.7

128

64.8

399

201.9

701

532.1

183

92.6
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Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2015-54

Station:

DOUG1

DOUG11

DOUG2

DOUGO0.2

DOUG4

DOUG40

GC38

DOUG3

HEC1

Depth:

surf]

surf

surf]

surf

surf]

surf]

surf]

surf]

surf]

Volume settled:

25

25

25

25

25

25

25

25

25

Counting method:

transect

transect]

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

1

3

3

2

1

3

3

2

Magnification:

40

40

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Count

Cells/mL

Counts

Cells/mL]|

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Diatoms: Centrics

Attheya cf. decora

Attheya septentrionalis

Attheya sp.

Asteromphalus cf. parvulus

Asteromphalus sarcophagus

Ceratulina pelagica

Chaetoceros concavicorne/convolutus

Chaetoceros debilis

Chaetoceros didymus

Chaetoceros didymus spore

Chaetoceros cf. lorenzianus

Chaetoceros radicans

Chaetoceros cf. tenuissimus

Chaetoceros spp. (hyalochaete)

0.5

2.3

Chaetoceros sp. (phaeoceros)

Coscinodiscus sp.

Dactyliosolen sp.

Detonula pumila

Ditylum brightwellii

Eucampia zodiacus

Leptocylindrus minimus

Leptocylindrus danicus

Melosira cf. moniliformis

Rhizosolenia setigera

Skeletonema costatum

3.0

29

44.0

12.9

Skeletonema costatum spore

Thalassionema nitzschoides

Thalassiosira anguste-lineata

Thalassiosira nordenskioeldii

Thalassiosira cf. pacifica

Thalassiosira rotula

Thalassiosira sp.

0.5

3.0

3.0

Diatoms: Pennates

Achnanthes sp.

0.8

Cylindrotheca closterium

2.3

Haslea wawrikae

Navicula spp. (possibly freshwater sp.)

Pleurosigma normanii

Pseudo-nitzschia americana

1.5

Pseudo-nitzschia cf. fraudulenta

1.5

Pseudo-nitzschia cf.
pseudodelicatissima

Pseudo-nitzschia sp.
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Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2015-54

Station:

DOUG1

DOUG11

DOUG2

DOUGO0.2

DOUG4

DOUG40

GC38

DOUG3

HEC1

Depth:

surf]

surf

surf]

surf

surf]

surf]

surf]

surf]

surf]

Volume settled:

25

25

25

25

25

25

25

25

25

Counting method:

transect

transect]

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

1

3

3

2

1

3

3

2

Magnification:

40

40

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Count

Cells/mL

Counts

Cells/mL]|

Counts

Cells/mL

Counts  Cells/mL

Counts  Cells/mL

Counts  Cells/mL

Counts

Cells/mL

Counts  Cells/mL

Counts

Cells/mL

UID pennate diatom (possibly
freshwater sp.)

1

0.5

1

0.8

Dinoflagellates

Alexandrium sp.

Amphidinium sp.

Ceratium furca

Ceratium sp.

Cochlodinium cf. polykrikoides

2.0

Dinophysis accuminata

Dinophysis fortii

Dinophysis sp.

Gonyaulax sp.

Gymnodinium sp.

Gyrodinium sp.

23

Gyrodinium lachryma

Gyrodinium spirale

0.8

Heterocapsa rotundata

6.1

27.3

71

2.3

Heterocapsa sp.?

Katodinium glaucum

0.8

Noctiluca scintillans ?

Oxytoxum sp. ?

Prorocentrum minimum

Protoperidinium depressum

Protoperidinium cf. steinii

Protoperidinium sp.

unidentified dinoflagellate

25

13.7

81

61.5

unidentified dinoflagellate cyst

Misc. flagellates

Apedinella spinifera

9.1

UID Chlorophyte

Coccolithophore spp.?

UID Prymnesiophyte

Dictyocha speculum

Dinobryon sp.

Ochromonas cosmopoliticus

3.0

0.5

Pseudopedinella sp.

UID Chrysophyte

Euglena sp.

Eutreptiella hirudoidea

Eutreptiella cf. lanowii

Eutreptiella sp.

UID Euglenophyte

0.5

<1.5

0.8

Chrysocromulina sp.

0.8

Phaeocystis sp.

6



tTable 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2015-54

Station:

DOUG1

DOUG11

DOUG2

DOUGO0.2

DOUG4

DOUG40

GC38

DOUG3

HEC1

Depth:

surf]

surf

surf]

surf

surf]

surf]

surf]

surf]

surf]

Volume settled:

25

25

25

25

25

25

25

25

25

Counting method:

transect

transect]

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

1

3

3

2

1

3

3

2

Magnification:

40

40

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Count

Cells/mL

Counts

Cells/mL]|

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Pyramimonas spp.

3

1.5

24

36.4

6

3.0

4

2.0

13

9.9

12

6.1

7

5.3

UID Prasinophyte

Pterosperma sp.
Hillea sp.?

26

39.5

2.0

39

29.6

17

25.8

Teleaulax acuta

22

11.1

37

56.2

16

8.1

36

27.3

25

38.0

0.5

15

7.6

31

23.5

Teleaulax amphioxia

0.5

6.1

2.5

4.6

1.0

2.0

0.8

Telaulax spp.

119

60.2

136

206.5

55

27.8

67

33.9

146

110.8

86

130.6

5.1

57

28.8

111

84.3

Tetraselmis sp. ?

UID Cryptophyte

5.3

UID flagellates

8.6

28.8

29

14.7

9.6

42

31.9

144

218.6

2.0

31

15.7

94

71.4

Other

Calliacantha natans ?

4.6

Desmirella sp. ?

UID Choanoflagellates

8.1

24

37

18.7

3.0

63

47.8

74

112.4

6.6

49

24.8

78

59.2

Larvacean

Telonema

3.0

0.5

0.5

Ebria tripartita

Mesodinium cf. rubrum

<1.5

0.8

9.9

Mesodinium spp.

Strombidium spp.

0.5

0.8

2.0

UID Tintinnid

UID Ciliate

3.0

3.0

2.0

0.5

0.8

Freshwater Taxon

Actinastrum sp.

Ankistrodesmus sp.

0.5

Scendesmus sp.

8.1

UID Chlorophyte

2.0

Melosira sp.

Cryptomomas sp. (ovata/erosa)

UID Cryptophyte

Mallomonas sp.

Merismopedia sp.

56

85.0

Ocillatoria sp. (filament)

0.5

0.5

0.5

Cyanophyte filament

Asterionella formosa

4.0

Cymbella sp.

Navicula sp.

0.5

Tabellaria flocculosa

Qocystis sp?

Total

203

102.7

309

469.1

186

94.1

106

53.6

363

275.6

397

602.7

32

16.2

195

98.7

472

358.3

€6



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2015-54

Station: DEC26

Depth: surf}
Volume settled: 25|
Counting method: transect|
Fields Counted: 3
Magnification: 40
Factor: 37.96

Counts  Cells/mL]

Diatoms: Centrics

Attheya cf. decora

Attheya septentrionalis

Attheya sp.

Asteromphalus cf. parvulus

Asteromphalus sarcophagus

Ceratulina pelagica

Chaetoceros concavicorne/convolutus

Chaetoceros debilis

Chaetoceros didymus

Chaetoceros didymus spore

Chaetoceros cf. lorenzianus

Chaetoceros radicans

Chaetoceros cf. tenuissimus

Chaetoceros spp. (hyalochaete)

Chaetoceros sp. (phaeoceros)

Coscinodiscus sp.

Dactyliosolen sp.

Detonula pumila

Ditylum brightwellii

Eucampia zodiacus

Leptocylindrus minimus

Leptocylindrus danicus

Melosira cf. moniliformis

Rhizosolenia setigera

Skeletonema costatum

Skeletonema costatum spore

Thalassionema nitzschoides

Thalassiosira anguste-lineata

Thalassiosira nordenskioeldii

Thalassiosira cf. pacifica

Thalassiosira rotula

Thalassiosira sp.

Diatoms: Pennates

Achnanthes sp.

Cylindrotheca closterium

Haslea wawrikae

Navicula spp. (possibly freshwater sp.)

Pleurosigma normanii

Pseudo-nitzschia americana

Pseudo-nitzschia cf. fraudulenta

Pseudo-nitzschia cf.
pseudodelicatissima

Pseudo-nitzschia sp.

¥6



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2015-54

Station:

Dec26

Depth:

surf

Volume settled:

25

Counting method:

transect]

Fields Counted:

3

Magnification:

40

Factor:

37.96

Counts

Cells/mL]|

UID pennate diatom (possibly
freshwater sp.)

1

0.5

Dinoflagellates

Alexandrium sp.

Amphidinium sp.

Ceratium furca

Ceratium sp.

Cochlodinium cf. polykrikoides

Dinophysis accuminata

Dinophysis fortii

Dinophysis sp.

Gonyaulax sp.

Gymnodinium sp.

Gyrodinium sp.

Gyrodinium lachryma

Gyrodinium spirale

Heterocapsa rotundata

0.5

Heterocapsa sp.?

Katodinium glaucum

Noctiluca scintillans ?

Oxytoxum sp. ?

Prorocentrum minimum

Protoperidinium depressum

Protoperidinium cf. steinii

Protoperidinium sp.

unidentified dinoflagellate

2.0

unidentified dinoflagellate cyst

Misc. flagellates

Apedinella spinifera

UID Chlorophyte

Coccolithophore spp.?

UID Prymnesiophyte

Dictyocha speculum

Dinobryon sp.

Ochromonas cosmopoliticus

Pseudopedinella sp.

UID Chrysophyte

Euglena sp.

Eutreptiella hirudoidea

Eutreptiella cf. lanowii

Eutreptiella sp.

UID Euglenophyte

Chrysocromulina sp.

Phaeocystis sp.

S6



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2015-54

Station:

DEC26

Depth:

surf

Volume settled:

25

Counting method:

transect]

Fields Counted:

3

Magnification:

40

Factor:

37.96

Counts

Cells/mL]|

Pyramimonas spp.

UID Prasinophyte

Pterosperma sp.
Hillea sp.?

Teleaulax acuta

5.6

Teleaulax amphioxia

Telaulax spp.

28

14.2

Tetraselmis sp. ?

UID Cryptophyte

UID flagellates

35

17.7

Other

Calliacantha natans ?

Desmirella sp. ?

UID Choanoflagellates

6.1

Larvacean

Telonema

0.5

Ebria tripartita

Mesodinium cf. rubrum

Mesodinium spp.

Strombidium spp.

0.5

UID Tintinnid

UID Ciliate

Freshwater Taxon

Actinastrum sp.

Ankistrodesmus sp.

Scendesmus sp.

UID Chlorophyte

Melosira sp.

Cryptomomas sp. (ovata/erosa)

UID Cryptophyte

Mallomonas sp.

Merismopedia sp.

Ocillatoria sp. (filament)

Cyanophyte filament

Asterionella formosa

Cymbella sp.

Navicula sp.

Tabellaria flocculosa

Qocystis sp?

Total

94

47.6

96



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-02

Station:

SC61

DOUG45

FOC1

DOUG16

DOUG4

DOUG11

DOUG31

Depth:

surf

surf

surf

surf

surf

surf

surf

Volume settled:

25

25

25

25

25

25

25

Counting method:

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

2

2

2

3

2

2

Magnification:

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Diatoms: Centrics

Actinoptychus sp.

0.0

Attheya cf. decora

Attheya septentrionalis

Attheya sp.

Asteromphalus cf. parvulus

Asteromphalus sarcophagus

Bacteriastrum cf. delicatulum

Ceratulina pelagica

Ceratulina sp.

Chaetoceros concavicorne/convolutus

Chaetoceros debilis

Chaetoceros didymus

Chaetoceros didymus spore

Chaetoceros cf. lorenzianus

Chaetoceros radicans

Chaetoceros similis

Chaetoceros simplex

Chaetoceros socialis

Chaetoceros subtilis

Chaetoceros tenuissimus

0.0

0.0

Chaetoceros spp. (hyalochaete)

0.0

0.0

0.0

0.0

Chaetoceros sp . (phaeoceros)

Coscinodiscus sp.

Dactyliosolen fragilissimus

Dactyliosolen sp.

Detonula pumila

Ditylum brightwellii

<0.08

0.0

Eucampia zodiacus

Guinardia delicatula

Guinardia striata

Leptocylindrus minimus

Leptocylindrus danicus

Melosira cf. moniliformis

Proboscia alata

Rhizosolenia setigera

Skeletonema costatum

26

0.0

16

0.0

30

0.0

50

0.0

17

0.0

24

0.0

14

0.0

Skeletonema costatum spore

Thalassionema nitzschoides

Thalassiosira anguste-lineata

Thalassiosira nordenskioeldii

Thalassiosira cf. pacifica

Thalassiosira rotula

Thalassiosira sp.

0.0

0.0

0.0

0.0

UID centric diatom

L6



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-02

Station:

SC61

DOUG45

FOC1

DOUG16

DOUG4

DOUG11

DOUG31

Depth:

surf

surf

surf

surf

surf

surf

surf

Volume settled:

25

25

25

25

25

25

25

Counting method:

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

2

2

2

3

2

2

Magnification:

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Counts

Cells/mL

Counts Cells/mL

Counts

Cells/mL

Counts Cells/mL

Counts

Cells/mL

Counts Cells/mL

Counts Cells/mL

Diatoms: Pennates

Achnanthes sp.

Cylindrotheca closterium

Haslea wawrikae

0.0

Navicula spp. (possibly freshwater sp.)

Pleurosigma normanii

Pseudo-nitzschia americana

Pseudo-nitzschia cf. fraudulenta

Pseudo-nitzschia cf. pseudodelicatissima

Pseudo-nitzschia sp.

Thalassionema nitzschoides

0.0

0.0

UID pennate diatom

Dinoflagellates

Alexandrium sp.

Amphidinium sp.

Ceratium furca

Ceratium lineatum

Ceratium sp.

Cochlodinium cf. polykrikoides

Dinophysis accuminata

Dinophysis fortii

Dinophysis sp.

Gonyaulax sp.

Gymnodinium breve

Gymnodinium sp.

Gyrodinium sp.

Gyrodinium lachryma

Gyrodinium spirale

0 <0.08

Heterocapsa rotundata

0.0

12 0.0

0.0

0.0

24 0.0

32 0.0

Heterocapsa sp.?

Katodinium glaucum

Noctiluca scintillans

Oxytoxum sp. ?

Prorocentrum minimum

Protoperidinium depressum

Protoperidinium cf. steinii

Protoperidinium sp.

Autotroph dinoflagellate

0.0

unidentified dinoflagellate

15

0.0

0.0

0.0

unidentified dinoflagellate cyst

Misc. flagellates

Apedinella spinifera

Tetraselmis sp. ?

UID Chlorophyte

0.0

0.0

0.0

16 0.0

86



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-02

Station:

SC61

DOUG45

FOC1

DOUG16

DOUG4

DOUG11

DOUG31

Depth:

surf

surf

surf

surf

surf

surf

surf

Volume settled:

25

25

25

25

25

25

25

Counting method:

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

2

2

2

3

2

2

Magnification:

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Counts

Cells/mL

Counts Cells/mL

Counts

Cells/mL

Counts Cells/mL

Counts

Cells/mL

Counts Cells/mL

Counts Cells/mL

Misc. flagellates

Coccolithophore spp.?

UID Prymnesiophyte

Dictyocha speculum

0.0

Dinobryon sp.

Meringosphaera mediterranea

Ochromonas cosmopoliticus

0.0

11 0.0

0.0

0.0

Pseudopedinella pyriforme

0.0

18

0.0

0.0

Pseudopedinella sp.

UID Chrysophyte

Euglena sp.

Eutreptiella hirudoidea

Eutreptiella cf. lanowii

Eutreptiella sp.

UID Euglenophyte

Chrysochromulina hirta

Chrysocromulina sp.

0.0

0.0

19 0.0

0.0

16 0.0

Nephroselmis sp.

Phaeocystis globulosa

Phaeocystis sp.

Pyramimonas spp.

10

0.0

11 0.0

0.0

24 0.0

22 0.0

UID Prasinophyte

Pterosperma sp.

Hemiselmis sp.

22

26 0.0

16

0.0

0.0

22 0.0

28 0.0

Hillea sp.?

Teleaulax acuta

39

46 0.0

0.0

57 0.0

18

0.0

49 0.0

64 0.0

Teleaulax amphioxia

11 0.0

0.0

22 0.0

18

0.0

30 0.0

45 0.0

Telaulax spp.

90

55 0.0

44

0.0

108 0.0

49

0.0

99 0.0

146 0.0

UID Cryptophyte

UID autotroph

25

46 0.0

47

0.0

19 0.0

17

0.0

46 0.0

47 0.0

UID flagellates

54

52 0.0

107

47 0.0

23

39 0.0

30 0.0

Other

Calliacantha natans ?

Desmirella sp. ?

UID Choanoflagellates

63

0.0

53 0.0

22

0.0

27 0.0

16

0.0

35 0.0

30 0.0

Larvacean

Oikopleura dioca

Telonema

0.0

0.0

Ebria tripartita

Copepod egg?

0.0

Mesodinium cf. rubrum

0.0

51 0.0

Mesodinium spp.

0.0

Strombidium spp.

UID Tintinnid

UID Ciliate

0.0

0.0

14 0.0

10 0.0

66



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-02

Station:

SC61

DOUG45

FOC1

DOUG16

DOUG4

DOUG11

DOUG31

Depth:

surf

surf

surf

surf

surf

surf

surf

Volume settled:

25

25

25

25

25

25

25

Counting method:

transect

transect

transect

transect

transect

transect

transect

Fields Counted:

3

2

2

2

3

2

2

Magnification:

40

40

40

40

40

40

40

Factor:

37.96

37.96

37.96

37.96

37.96

37.96

37.96

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Freshwater Taxon

Actinastrum sp.

Ankistrodesmus sp.

Scendesmus sp.

0.0

UID Chlorophyte

Aulacosiera sp.

Melosira sp.

Cryptomomas sp. (ovata/erosa)

UID Cryptophyte

Mallomonas sp.?

Merismopedia sp.

Ocillatoria sp. (filament)

Cyanophyte filament

Achnanthes sp.

Asterionella formosa

0.0

Cymbella sp.

Navicula sp.

Synedra sp.

Tabellaria flocculosa

Oocystis sp?

Total

393

211.9

381

209.9

326

209.9

375

209.9

206

211.9

501

209.9

518

209.9

00T



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-41

Station:

Depth:

Volume settled:

Counting method:

Fields Counted:

Magnification:

Factor:

GC31
surf
25
fields
20

40

2424.816

HAKI
surf
25
fields
20
40

2424.816

GC57
surf
25
fields
20

40

2424.816

DOUG11
surf

25

fields

20

40
2424.816

GC47
surf

25
transect
3

40
37.95613

DEC19
surf

25
fields
20

40

2424.816

DOUG4
surf

25

fields

20

40
2424.816

SC61
surf

25

fields

20

40
2424.816

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts Cells/mL

Diatoms: Centrics

Actinoptychus sp.

Attheya cf. decora

Attheya septentrionalis

Attheya sp.

24.2

4.8

14.5

19.4

14.5

Asteromphalus cf. parvulus

Asteromphalus sarcophagus

Bacteriastrum cf. delicatulum

Ceratulina pelagica

10

48.5

116.4

33.9

17

82.4

Ceratulina sp.

Chaetoceros concavicorne/convolutus

Chaetoceros debilis

116.4

24.2

43.6

28 135.8

Chaetoceros didymus

0(<4.8

Chaetoceros didymus spore

0[<4.8

Chaetoceros cf. lorenzianus

Chaetoceros radicans

10

47

227.9

38.8

Chaetoceros similis

29.1

=)

<4.8

Chaetoceros simplex

o

<4.8

<4.8

Chaetoceros socialis

140.6

44 213.4

Chaetoceros subtilis

33.9

Chaetoceros tenuissimus

24.2

17

82.4

4.8

9.7

14.5

4.8

Chaetoceros spp. (hyalochaete)

29.1

61

295.8

59

286.1

28

135.8

218.2

44 213.4

Chaetoceros sp . (phaeoceros)

0[<4.8

Coscinodiscus sp.

Dactyliosolen fragilissimus

Dactyliosolen sp.

Detonula pumila

Ditylum brightwellii

Guinardia delicatula

9.7

Guinardia striata

Leptocylindrus minimus

11

53.3

Leptocylindrus danicus

4.8

Melosira cf. moniliformis

Proboscia alata

Rhizosolenia setigera

Skeletonema costatum

2940

14257.9

401

1944.7

551

2672.1

1512

7332.6

3019

14641.0

308

1493.7

86 417.1

Skeletonema costatum spore

Thalassionema nitzschoides

Thalassiosira anguste-lineata

Thalassiosira nordenskioeldii

11

53.3

19.4

<4.8

Thalassiosira cf. pacifica

Thalassiosira rotula

24.2

<4.8

101



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-41

Station:

Depth:

Volume settled:

Counting method:

Fields Counted:

Magnification:

Factor:

GC31
surf

25

fields

20

40
2424.816

HAKI
surf

25

fields

20

40
2424.816

GC57
surf

25

fields

20

40
2424.816

DOUG11
surf

25

fields

20

40
2424.816

GCa7
surf

25
transect
3

40
37.95613

DEC19
surf

25

fields

20

40
2424.816

DOUG4
surf

25

fields

20

40
2424.816

SC61
surf

25

fields

20

40
2424.816

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Thalassiosira sp.

27]

130.9

0.5

UID centric diatom

Diatoms: Pennates

Achnanthes sp.

Cylindrotheca closterium

38.8

<4.8

<4.8

<4.8

Haslea wawrikae

Navicula spp. (possibly freshwater sp.)

Pleurosigma normanii

<4.8

Pseudo-nitzschia americana

Pseudo-nitzschia cf. fraudulenta

594

2880.7

Pseudo-nitzschia cf. pseudodelicatissima

Pseudo-nitzschia sp.

29.1

Thalassionema nitzschoides

19.4

UID pennate diatom (possibly freshwater sp.)

4.8

1.0

4.8

Dinoflagellates

Amphidinium sp.

Ceratium lineatum

Cochlodinium cf. polykrikoides

Dinophysis accuminata

<4.8

Dinophysis fortii

Dinophysis sp.

Gonyaulax sp.

4.8

Gymnodinium breve

Gymnodinium sp.

4.8

9.7

9.7

19.4

Gyrodinium sp.

Gyrodinium lachryma

Gyrodinium spirale

4.8

<4.8

4.8

4.8

Heterocapsa rotundata

<4.8

<4.8

9.7

Heterocapsa sp.?

Katodinium glaucum

4.8

9.7

4.8

14.5

4.8

Noctiluca scintillans

0.12

Oxytoxum sp. ?

Prorocentrum minimum

Protoperidinium depressum

Protoperidinium cf. steinii

Protoperidinium sp.

Autotroph dinoflagellate

unidentified dinoflagellate

4.8

24.2

14.5

4.0

19.4

29.1

19.4

unidentified dinoflagellate cyst

01



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-41

Station: GC31 HAKI GC57 DOUG11 GC47 DEC19 DOUG4 SC61

Depth: surf surfl | surfl | surf surfl | surf surf surf

Volume settled: 25 25) | 25) | 25 25) | 25 25 25

Counting method: fields fields fields fields transect fields fields fields

Fields Counted: 20 201 | 20 | 20 3| 20 20 20

Magnification: 40 40 40 40 40 40 40 40

Factor: 2424.816 2424.816 2424.816 2424.816 37.95613 2424.816 2424.816 2424.816
Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL

Misc. flagellates

Apedinella spinifera 2 9.7 2 9.7 2 9.7 3 14.5

Tetraselmis sp. ?

UID Chlorophyte 7 33.9 4 19.4 4 19.4 7 3.5 5 24.2 1 4.8 3 14.5

Coccolithophore spp.?

UID Prymnesiophyte

Dictyocha speculum

Dinobryon sp. 1 4.8 109 528.6 5 2.5

Meringosphaera mediterranea 1 4.8

Ochromonas cosmopoliticus 2 9.7 1 4.8 2 9.7

Pseudopedinella pyriforme 45 218.2 16 77.6 5 24.2 1 4.8

Pseudopedinella sp.

UID Chrysophyte 2 9.7 4 19.4 1 4.8

Euglena sp.

Eutreptiella hirudoidea

Eutreptiella cf. lanowii

Eutreptiella sp. 5 24.2 0 <4.8

UID Euglenophyte 4.8 2 9.7

Chrysochromulina hirta

Chrysocromulina sp. 1 4.8 5 24.2 1 4.8 5 24.2 1 4.8 2 9.7 7 33.9

Nephroselmis sp.

Phaeocystis globulosa 76 368.6

Phaeocystis sp.

Pyramimonas spp. 3 14.5 1 4.8

UID Prasinophyte 1 4.8 1 4.8 2 9.7 3 14.5

Pterosperma sp.

Hemiselmis sp.

Hillea sp.? 2 9.7 1 4.8

Teleaulax acuta 3 14.5 4 19.4 1 4.8 6 29.1

Teleaulax amphioxia 0 <4.8

Telaulax spp. 12 58.2 4 19.4 6 29.1 2 1.0 1 4.8 34 164.9 8 38.8

UID Cryptophyte 2 9.7

UID autotroph 34 164.9 45 218.2 13 63.0 111 56.2 35 169.7 13 63.0 9 43.6

UID flagellates 12 58.2 21 101.8 7 33.9 5 24.2 9 4.6 13 63.0 4 19.4 38 184.3

Other

Calliacantha natans ?

Desmirella sp. ?

UID Choanoflagellates 12 58.2 12 58.2 4 19.4 6 29.1 1 0.5 22 106.7 17 82.4 23 111.5

Larvacean

Oikopleura dioca 1 4.8

Telonema 3 14.5 1 4.8 1 4.8

Ebria tripartita

Copepod egg?

Mesodinium cf. rubrum 0 <4.8 0 <4.8

Mesodinium spp. 0 <4.8 1 4.8

Strombidium spp.

UID Tintinnid 0[<4.8 1 4.8 1 4.8

UID Ciliate 3 14.5 2 9.7 2 1.0 1 4.8 0 <4.8 2 9.7

€01



Table 2 continued

. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-41
Station: GC31 HAKI GC57 DOUG11 GC47 DEC19 DOUG4 SC61
Depth: surfl | surfl | surfl | surfl | surfl | surfl | surfl | surfl_ |
Volume settled: 25) | 25) | 25) | 25) | 25) | 25) | 25) | 25) |
Counting method: fields fields fields fields transect fields fields fields
Fields Counted: 201 | 201 | 20 | 20] | 3| 20 | 20] | 20] |
Magnification: 40 40 40 40 40 40 40 40
Factor: 2424.816 2424.816 2424.816 2424.816 37.95613 2424.816 2424.816 2424.816
Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL
Freshwater
Actinastrum sp.
Ankistrodesmus sp.
Scendesmus sp.
UID Chlorophyte
Aulacosiera sp. 16 77.6
Melosira sp.
Cryptomomas sp. (ovata/erosa) 2 1.0 1 4.8
UID Cryptophyte 4 2.0
Mallomonas sp.?
Merismopedia sp.
Ocillatoria sp. (filament)
Cyanophyte filament
Achnanthes sp. 2 1.0
Asterionella formosa
Cymbella sp. 1 0.5
Navicula sp.
Synedra sp. 3 1.5
Tabellaria flocculosa 7 3.5
Oocystis sp?
Total 3103| 15048.4 1404 6808.9 644 3123.2 1690 8195.9 148 74.9 3210{ 15552.9 523 2536.4 336 1629.5

Y01



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-12

Station:

Depth:

Volume settled:

Counting method:

Fields Counted:

Magnification:

Factor:

SC61
surf

25
fields
40

40
2424.82

ws1
surf

25
transect
1

40
37.96

FOC1
surf

25
transect
1

40
37.96

MS8
surf

25
fields
30

40
2424.82

CI8
surf

25
fields
25

40
2424.82

DOUG31
surf

25

fields

25

40
2424.82

HEC1
surf

25
fields
25

40
2424.82

HEC1
surf

25
fields
25

40
2424.82

Counts Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts Cells/mL

Counts Cells/mL

Counts Cells/mL

Counts

Cells/mL

Diatoms: Centrics

Actinoptychus sp.

Attheya cf. decora

Attheya septentrionalis

Attheya sp.

7.6

Asteromphalus cf. parvulus

Asteromphalus sarcophagus

Bacteriastrum cf. delicatulum

12.9

Ceratulina pelagica

Ceratulina sp.

3.0

Chaetoceros concavicorne/convolutus

5 19.4

Chaetoceros debilis

32 124.2

Chaetoceros didymus

Chaetoceros didymus spore

Chaetoceros cf. lorenzianus

Chaetoceros radicans

Chaetoceros similis

Chaetoceros simplex

Chaetoceros socialis

Chaetoceros subtilis

1.5

Chaetoceros tenuissimus

12 29.1

21.3

3 11.6

Chaetoceros spp. (hyalochaete)

6 14.5

56.2

101 391.9

Chaetoceros sp . (phaeoceros)

Coscinodiscus sp.

3.2

Dactyliosolen fragilissimus

Dactyliosolen sp.

Detonula pumila

Ditylum brightwellii

Eucampia zodiacus

Guinardia delicatula

3.0

Guinardia striata

<3.2

Leptocylindrus minimus

Leptocylindrus danicus

Melosira cf. moniliformis

Proboscia alata

<3.2

Rhizosolenia setigera

<3.2

Skeletonema costatum

7.6

Skeletonema costatum spore

Thalassionema nitzschoides

Thalassiosira anguste-lineata

Thalassiosira nordenskioeldii

Thalassiosira cf. pacifica

Thalassiosira rotula

S0l



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-12

Station:

Depth:

Volume settled:

Counting method:

Fields Counted:

Magnification:

Factor:

SC61
surf

25
fields
40

40
2424.82

ws1
surf

25
transect
1

40
37.96

FOC1
surf

25
transect
1

40
37.96

MS8
surf

25
fields
30

40
2424.82

CI8
surf

25
fields
25

40
2424.82

DOUG31
surf

25

fields

25

40
2424.82

HEC1
surf

25
fields
25

40
2424.82

HEC1
surf

25
fields
25

40
2424.82

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Counts

Cells/mL

Thalassiosira sp.

g

19.4]

1]

3.9

4]

15.5

UID centric diatom

7]

10.6

4.6

9.7

2|

7.8

3]

11.6

Diatoms: Pennates

Achnanthes sp.

Cylindrotheca closterium

<2.4

4.6

3.9

3.9

3.9

Haslea wawrikae

=)

Navicula spp. (possibly freshwater sp.)

9.7

Pleurosigma normanii

Pseudo-nitzschia americana

3.0

15.5

7.8

Pseudo-nitzschia cf. fraudulenta

Pseudo-nitzschia cf. pseudodelicatissima

o

<2.4

3.0

12.9

14

54.3

7.8

3.9

Pseudo-nitzschia sp.

2.4

44.0

128.0

Thalassionema nitzschoides

12.1

UID pennate diatom (possibly freshwater sp.)

15

58.2

11.6

10

38.8

Dinoflagellates

Alexandrium sp.

3.9

N

7.8

11.6

Amphidinium sp.

[,

3.9

Ceratium furca

Ceratium lineatum

3.2

Ceratium sp.

Cochlodinium cf. polykrikoides

Dinophysis accuminata

2.4

Dinophysis fortii

Dinophysis sp.

Gonyaulax sp.

Gymnodinium breve

9.7

Gymnodinium sp.

3.0

4.6

19.4

11.6

11.6

27.2

Gyrodinium sp.

Gyrodinium lachryma

Gyrodinium spirale

[N

2.4

<3.2

Heterocapsa rotundata

w

7.3

3.0

3.9

3.9

19.4

3.9

Heterocapsa sp.?

Katodinium glaucum

1.5

Noctiluca scintillans

Oxytoxum sp. ?

Prorocentrum minimum

Protoperidinium depressum

Protoperidinium cf. steinii

Protoperidinium sp.

Autotroph dinoflagellate

unidentified dinoflagellate

12.1

20

30.4

15

22.8

152.0

44

170.7

17

66.0

143.5

131.9

901



86

TTable 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-12

Station: SC61 ws1 FOC1 MS8 CI8 DOUG31 HEC1 HEC1

Depth: surf surf surf surf surf surf surf surf

Volume settled: 25 25 25 25 25 25 25 25

Counting method: fields transect transect fields fields fields fields fields

Fields Counted: 40 1 1 30 25 25 25 25

Maghnification: 40 40 40 40 40 40 40 40

Factor: 2424.82 37.96 37.96 2424.82 2424.82 2424.82 2424.82 2424.82
Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL Counts Cells/mL

Misc. flagellates

Apedinella spinifera

Tetraselmis sp. ? 1 1.5 2 3.0 5 19.4 3 11.6

UID Chlorophyte 5 12.1 16 243 6 9.1 10 323 10 38.8 14 54.3 15 58.2 19 73.7

Coccolithophore spp.?

UID Prymnesiophyte 4 6.1 1 3.9

Dictyocha speculum

Dinobryon sp. 2 4.8 2 3.0 4 6.1 2 6.5 1 3.9 12 46.6 4 15.5 5 19.4

Meringosphaera mediterranea

Ochromonas cosmopoliticus 4 9.7 0[<2.4 1 3.2 1 3.9

Pseudopedinella pyriforme

Pseudopedinella sp.

UID Chrysophyte 2 4.8 7 27.2

Euglena sp.

Eutreptiella hirudoidea

Eutreptiella cf. lanowii

Eutreptiella sp. 1 2.4

UID Euglenophyte 9 13.7 2 7.8

Chrysochromulina hirta 0[<2.4 1 3.2

Chrysocromulina sp. 5 12.1 19 28.8 15 22.8 29 93.8 4 15.5 10 38.8 5 19.4 2 7.8

Nephroselmis sp. 2 7.8

Phaeocystis globulosa

Phaeocystis sp.

Pyramimonas spp. 3 7.3 5 7.6 1 3.9 5 19.4 10 38.8

UID Prasinophyte 1 2.4 1 3.9

Pterosperma sp. 1 2.4 2 3.0 1 3.2 3 11.6

Hemiselmis sp. 15 22.8 5 7.6 8 31.0 3 11.6

Hillea sp.? 22 53.3

Teleaulax acuta 22 533 10 15.2 10 15.2 3 9.7 3 11.6 3 11.6 4 15.5 6 233

Teleaulax amphioxia 3 7.3 1 3.9 1 3.9

Telaulax spp. 88 213.4 57 86.5 13 19.7 46 148.7 46 178.5 9 349 57 221.1 48 186.2

UID Cryptophyte 2 4.8 6 9.1 5 7.6 8 25.9 5 19.4 4 15.5

UID autotroph 36 873 79 119.9 57 86.5 99 320.1 96 372.5 36 139.7 84 325.9 67 259.9

UID flagellates 34 82.4] 61 92.6 39 59.2 69 223.1 45 174.6 30 116.4 66 256.1 67 259.9

Other

Calliacantha natans ?

Desmirella sp. ?

UID Choanoflagellates 54 130.9 48 72.9 18 27.3 23 74.4 11 42.7 16 62.1 32 124.2 43 166.8

Larvacean

Oikopleura dioca

Telonema 2 4.8 4 12.9 2 7.8 3 11.6 2 7.8

Ebria tripartita

LOT



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-12

Station:

Depth:

Volume settled:

Counting method:

Fields Counted:

Magnification:

Factor:

SC61
surf

25
fields
40

40
2424.82

ws1
surf

25
transect
1

40
37.96

FOC1
surf

25
transect
1

40
37.96

MS8
surf

25
fields
30

40
2424.82

ClI8

surf

25
fields
25

40
2424.82

DOUG31
surf

25

fields

25

40
2424.82

HEC1
surf

25
fields
25

40
2424.82

HEC1
surf

25
fields
25

40
2424.82

Counts Cells/mL

Counts Cells/mL

Counts

Cells/mL

Counts Cells/mL

Counts Cells/mL

Counts Cells/mL

Counts Cells/mL

Counts Cells/mL

Copepod egg?

Mesodinium cf. rubrum

Mesodinium spp.

Strombidium spp.

UID Tintinnid

o
A
N
IS

UID Ciliate

1.5

Freshwater

Actinastrum sp.

Ankistrodesmus sp.

Scendesmus sp.

UID Chlorophyte

Aulacosiera sp.

13 31.5

Melosira sp.

Cryptomomas sp. (ovata/erosa)

UID Cryptophyte

Mallomonas sp.?

Merismopedia sp.

Ocillatoria sp. (filament)

Cyanophyte filament

Achnanthes sp.

Asterionella formosa

Cymbella sp.

Navicula sp.

Synedra sp.

Tabellaria flocculosa

Oocystis sp?

Total

336 814.7

351 532.9

323

490.4

370 1196.2

313 1214.3

358 1388.9

344 1334.6

345 1338.5

801



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-12

Station:

Depth:

Volume settled:

Counting method:

Fields Counted:

Magnification:

Factor:

DOUG4
surf

25
fields
25

40
2424.82

HAKI
surf

25

fields

20

40
2424.816

Counts

Cells/mL

Counts Cells/mL

Diatoms: Centrics

Actinoptychus sp.

Attheya cf. decora

Attheya septentrionalis

Attheya sp.

Asteromphalus cf. parvulus

Asteromphalus sarcophagus

Bacteriastrum cf. delicatulum

Ceratulina pelagica

Ceratulina sp.

Chaetoceros concavicorne/convolutus

Chaetoceros dehilis

N

2| 106.6919

Chaetoceros didymus

Chaetoceros didymus spore

Chaetoceros cf. lorenzianus

15.5

Chaetoceros radicans

Chaetoceros similis

Chaetoceros simplex

Chaetoceros socialis

Chaetoceros subtilis

Chaetoceros tenuissimus

2| 9.699265

Chaetoceros spp. (hyalochaete)

124.2

20 97.0

Chaetoceros sp . (phaeoceros)

Coscinodiscus sp.

Dactyliosolen fragilissimus

5| 24.24816

Dactyliosolen sp.

Detonula pumila

Ditylum brightwellii

2| 9.699265

Eucampia zodiacus

Guinardia delicatula

Guinardia striata

Leptocylindrus minimus

Leptocylindrus danicus

Melosira cf. moniliformis

Proboscia alata

Rhizosolenia setigera

9| 43.64669

Skeletonema costatum

11 53.3

Skeletonema costatum spore

Thalassionema nitzschoides

Thalassiosira anguste-lineata

Thalassiosira nordenskioeldii

Thalassiosira cf. pacifica

Thalassiosira rotula

601



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-12

Station:

Depth:

Volume settled:

Counting method:

Fields Counted:

Magnification:

Factor:

DOUG4
surf

25
fields
25

40
2424.82

HAKI
surf

25

fields

20

40
2424.816

Counts

Cells/mL

Counts Cells/mL

Thalassiosira sp.

10| 48.49633

UID centric diatom

5]

23.3

Diatoms: Pennates

Achnanthes sp.

Cylindrotheca closterium

6| 29.0978

Haslea wawrikae

Navicula spp. (possibly freshwater sp.)

Pleurosigma normanii

Pseudo-nitzschia americana

1| 4.849633

Pseudo-nitzschia cf. fraudulenta

Pseudo-nitzschia cf. pseudodelicatissima

=

0| 48.49633

Pseudo-nitzschia sp.

19.4]

1 4.8

Thalassionema nitzschoides

UID pennate diatom (possibly freshwater sp.)

Dinoflagellates

Alexandrium sp.

Amphidinium sp.

3.9

Ceratium furca

Ceratium lineatum

1| 4.849633

Ceratium sp.

Cochlodinium cf. polykrikoides

Dinophysis accuminata

Dinophysis fortii

Dinophysis sp.

Gonyaulax sp.

Gymnodinium breve

Gymnodinium sp.

3.9

Gyrodinium sp.

Gyrodinium lachryma

Gyrodinium spirale

Heterocapsa rotundata

233

4| 19.39853

Heterocapsa sp.?

Katodinium glaucum

Noctiluca scintillans

Oxytoxum sp. ?

Prorocentrum minimum

Protoperidinium depressum

Protoperidinium cf. steinii

Protoperidinium sp.

Autotroph dinoflagellate

unidentified dinoflagellate

10

38.8

w
«

169.7371

011



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-12

Station: DOUG4 HAKI

Depth: surf surf

Volume settled: 25 25

Counting method: fields fields

Fields Counted: 25 20

Magnification: 40 40

Factor: 2424.82 2424.816
Counts Cells/mL Counts Cells/mL

Misc. flagellates

Apedinella spinifera

Tetraselmis sp. ? 2 7.8

UID Chlorophyte 3 11.6 12| 58.19559

Coccolithophore spp.?

UID Prymnesiophyte

Dictyocha speculum

Dinobryon sp. 5 19.4] 4| 19.39853

Meringosphaera mediterranea

Ochromonas cosmopoliticus 1 4.8

Pseudopedinella pyriforme

Pseudopedinella sp.

UID Chrysophyte 9| 43.64669

Euglena sp.

Eutreptiella hirudoidea

Eutreptiella cf. lanowii

Eutreptiella sp. 0[<3.9

UID Euglenophyte

Chrysochromulina hirta 5| 24.24816

Chrysocromulina sp. 7 27.2 3 14.5

Nephroselmis sp. 2 7.8

Phaeocystis globulosa

Phaeocystis sp.

Pyramimonas spp. 3| 14.5489

UID Prasinophyte

Pterosperma sp. 2| 9.699265

Hemiselmis sp. 3 11.6 2 9.7

Hillea sp.?

Teleaulax acuta 3 11.6 3| 14.5489

Teleaulax amphioxia

Telaulax spp. 26 100.9 31 150.3

UID Cryptophyte 5 24.2

UID autotroph 103 399.6 36 174.6

UID flagellates 35 135.8 20 97.0

Other

Calliacantha natans ?

Desmirella sp. ?

UID Choanoflagellates 26 100.9 44| 213.3838

Larvacean

Oikopleura dioca

Telonema

Ebria tripartita

IT1



Table 2 continued. Phytoplankton species assemblages from the World Class Programme 2015-2016.

Cruise ID: 2016-12

Station:

Depth:

Volume settled:

Counting method:

Fields Counted:

Magnification:

Factor:

DOUG4
surf

25
fields
25

40
2424.82

HAKI
surf

25

fields

20

40
2424.816

Counts

Cells/mL

Counts Cells/mL

Copepod egg?

Mesodinium cf. rubrum

Mesodinium spp.

Strombidium spp.

UID Tintinnid

UID Ciliate

31.0

1| 4.849633

Freshwater

Actinastrum sp.

Ankistrodesmus sp.

Scendesmus sp.

UID Chlorophyte

Aulacosiera sp.

Melosira sp.

Cryptomomas sp. (ovata/erosa)

UID Cryptophyte

Mallomonas sp.?

Merismopedia sp.

Ocillatoria sp. (filament)

Cyanophyte filament

Achnanthes sp.

Asterionella formosa

Cymbella sp.

Navicula sp.

Synedra sp.

Tabellaria flocculosa

Oocystis sp?

Total

288

1117.4]

N

320| 1551.882

48!



Table 3. Zooplankton abundances (individuals m”

%)

from samples collected during the World Class Programme, 2015-2016.

2015-54

Order Taxon HEC1 FOC1® Doug4 SC61 WC50 VP42 uc42 UC45 uc43 VP36 VP26 GC29
Anim:Anne:Poly:: Polychaeta *sp. trochophores s1 1.59 0.73 0.81 1.61
Anim:Anne:Poly:Acic:Alciopidae Rhynchonereella angelina s3 0.04 0.03
Anim:Anne:Poly:Acic:Lopadorhynchidae Pelagobia longicirrata s1
Anim:Anne:Poly:Acic:Phyllodocidae Phalacrophorus pictus sl 0.81 0.63
Anim:Anne:Poly:Acic:Tomopteridae Tomopteris septentrionalis s2 0.04 0.19 0.16 0.60 0.10 0.03
Anim:Anne:Poly:Acic:Tomopteridae Tomopteris septentrionalis s3 0.04 0.02 0.03
Anim:Anne:Poly:Cana:Chaetopteridae Chaetopterus *sp. larvae s1 0.98
Anim:Anne:Poly:Cana:Spionidae Spionidae *sp. larvae s1 3.97
Anim:Arth:Mala:Amph:Cyphocarididae Cyphocaris challengeri s1 0.73 0.63 0.84
Anim:Arth:Mala:Amph:Cyphocarididae Cyphocaris challengeri s2 0.40 0.73 0.27 0.07 0.10 0.40 0.08 0.37 0.19
Anim:Arth:Mala:Amph:Cyphocarididae Cyphocaris challengeri s3 0.19 0.02 0.29 0.15 0.03 0.11
Anim:Arth:Mala:Amph:Gammaridea Phoxocephalidae *sp. s1 0.03
Anim:Arth:Mala:Amph:Gammaridea Phoxocephalidae *sp. s2 0.13 0.05
Anim:Arth:Mala:Amph:Hyperiidae Hyperia medusarum F 0.05 0.02 0.03 0.01 0.02
Anim:Arth:Mala:Amph:Hyperiidae Themisto pacifica F 0.29 0.27 0.07 0.04 0.07 0.03 1.41 0.05 1.58 0.71
Anim:Arth:Mala:Amph:Hyperiidae Themisto pacifica M 0.05
Anim:Arth:Mala:Amph:Lysianassidae Orchomenella *sp. s2 0.10 0.02 0.22 0.09 0.02 0.20 0.04
Anim:Arth:Mala:Amph:Lysianassidae Orchomenella *sp. s3 0.02 0.01 0.20
Anim:Arth:Mala:Amph:Oedicerotidae Oedicerotidae *sp. s2 0.02
Anim:Arth:Mala:Amph:Phrosinidae Primno abyssalis F 0.08 0.04 0.02 0.02
Anim:Arth:Mala:Amph:Phrosinidae Primno abyssalis M
Anim:Arth:Mala:Amph:Phrosinidae Primno abyssalis s1 0.05 0.05
Anim:Arth:Mala:Amph:Phrosinidae Primno abyssalis s2 0.04 0.07 0.08 0.20 0.02 0.05
Anim:Arth:Mala:Amph:Scinidae Scina borealis F 0.02 0.04 0.03
Anim:Arth:Mala:Amph:Scinidae Scina borealis M 0.02 0.11 0.03
Anim:Arth:Mala:Amph:Scinidae Scina borealis s2 0.04
Anim:Arth:Mala:Amph:Stilipedidae Stilipes distinctus s3
Anim:Arth:Mala:Cuma: Cumacea *sp. sl 0.03
Anim:Arth:Mala:Cuma: Cumacea *sp. s2
Anim:Arth:Mala:Deca:Axiidae Axiidae *sp. zoea s2 0.01
Anim:Arth:Mala:Deca:Galatheidae Munida quadrispina megalops s2 0.03 0.03
Anim:Arth:Mala:Deca:Pasiphaeidae Pasiphaea pacifica F 0.02
Anim:Arth:Mala:Deca:Pasiphaeidae Pasiphaea pacifica M 0.02
Anim:Arth:Mala:Deca:Pasiphaeidae Pasiphaea pacifica s2 0.02 0.02
Anim:Arth:Mala:Deca:Pasiphaeidae Pasiphaea pacifica s3 0.02
Anim:Arth:Mala:Euph:Euphausiidae Euphausia pacifica F 0.30 0.36 3.41 0.20 0.03
Anim:Arth:Mala:Euph:Euphausiidae Euphausia pacifica M 0.22 0.80 0.05
Anim:Arth:Mala:Euph:Euphausiidae Euphausia pacifica s2 0.03 0.29 0.20 0.10 0.04 0.03
Anim:Arth:Mala:Euph:Euphausiidae Thysanoessa longipes F 0.02 0.02
Anim:Arth:Mala:Euph:Euphausiidae Thysanoessa longipes M 0.02
Anim:Arth:Mala:Euph:Euphausiidae Thysanoessa longipes s2 0.02 0.02 0.03 0.20
Anim:Arth:Mala:Euph:Euphausiidae Thysanoessa spinifera F 0.02 0.07 0.03 0.20 0.03
Anim:Arth:Mala:Euph:Euphausiidae Thysanoessa spinifera s2 0.29 0.01
Anim:Arth:Mala:Isop: Epicarid *sp. larvae s1 0.79 1.61
Anim:Arth:Maxi:Cala:Acartiidae Acartia hudsonica 6F 0.58
Anim:Arth:Maxi:Cala:Acartiidae Acartia hudsonica 6M 117
Anim:Arth:Maxi:Cala:Acartiidae Acartia longiremis 5 2.93 2.45 1.59 4.67 7.34 1.62 3.21 6.52 1.69 0.44
Anim:Arth:Maxi:Cala:Acartiidae Acartia longiremis 6F 17.57 24.46 20.65 32.69 4.58 92.49 51.83 51.42 223.27 79.79 46.34 30.06

el



Table 3 continued. Zooplankton abundances (individuals m-3) from samples collected during the World Class Programme, 2015-2016.

2015-54

Order Taxon HEC1 FOC1 Doug4 SC61 WC50 VP42 uc42 uc45 uc43 VP36 VP26 GC29
Anim:Arth:Maxi:Cala:Acartiidae Acartia longiremis 6M 7.81 1.22 0.79 11.67 0.61 4.40 0.81 1.61 4.89 6.33 4.21 0.87
Anim:Arth:Maxi:Cala:Acartiidae Acartia tonsa 6F 0.58
Anim:Arth:Maxi:Cala:Aetideidae Aetideidae *sp. 2 0.63
Anim:Arth:Maxi:Cala:Aetideidae Aetideus divergens 4 1.22 0.63 0.44
Anim:Arth:Maxi:Cala:Aetideidae Aetideus divergens 5 2.45 0.79 1.17 0.31 0.73 3.21 1.90 1.31
Anim:Arth:Maxi:Cala:Aetideidae Aetideus divergens 6F 1.22 2.38 0.73 0.81 1.61 1.90 0.84 2.61
Anim:Arth:Maxi:Cala:Aetideidae Aetideus divergens 6M 0.81 0.44
Anim:Arth:Maxi:Cala:Aetideidae Bradyidius *sp. 4 0.81
Anim:Arth:Maxi:Cala:Aetideidae Chiridius gracilis 4 0.84
Anim:Arth:Maxi:Cala:Aetideidae Chiridius gracilis 5 0.58 0.44
Anim:Arth:Maxi:Cala:Aetideidae Chiridius gracilis 6F 0.31 0.44
Anim:Arth:Maxi:Cala:Aetideidae Gaetanus *sp. 3 0.31
Anim:Arth:Maxi:Cala:Aetideidae Gaetanus *sp. 4
Anim:Arth:Maxi:Cala:Aetideidae Gaetanus minutus 5 1.61 1.69
Anim:Arth:Maxi:Cala:Aetideidae Gaetanus minutus 6F 1.22 0.61 1.47
Anim:Arth:Maxi:Cala:Aetideidae Gaetanus simplex 4 1.62 1.61
Anim:Arth:Maxi:Cala:Aetideidae Gaetanus simplex 5 0.73 2.43 1.61 0.63 0.84
Anim:Arth:Maxi:Cala:Aetideidae Gaetanus simplex 6F
Anim:Arth:Maxi:Cala:Calanidae Calanus *sp. 1 2.93 1.75
Anim:Arth:Maxi:Cala:Calanidae Calanus *sp. 2 0.98 0.58
Anim:Arth:Maxi:Cala:Calanidae Calanus *sp. nauplii s1 1.95 0.58
Anim:Arth:Maxi:Cala:Calanidae Calanus marshallae 5 45.24 2.38 1.17 3.36 1.47 0.81 25.71 1.27 0.84 2.18
Anim:Arth:Maxi:Cala:Calanidae Calanus marshallae 6F 1.61
Anim:Arth:Maxi:Cala:Calanidae Calanus pacificus 5 3.90 1.22 0.79 1.22 0.73 0.63
Anim:Arth:Maxi:Cala:Calanidae Calanus pacificus 6F 1.95 1.63 0.44
Anim:Arth:Maxi:Cala:Calanidae Calanus pacificus 6M 1.95
Anim:Arth:Maxi:Cala:Calanidae Mesocalanus tenuicornis 6F 0.98
Anim:Arth:Maxi:Cala:Calanidae Neocalanus cristatus 5 0.04
Anim:Arth:Maxi:Cala:Calanidae Neocalanus flemingeri 6F 0.31
Anim:Arth:Maxi:Cala:Calanidae Neocalanus plumchrus 5 0.03
Anim:Arth:Maxi:Cala:Candaciidae Candacia *sp. 2
Anim:Arth:Maxi:Cala:Candaciidae Candacia *sp. 3 0.73
Anim:Arth:Maxi:Cala:Candaciidae Candacia columbiae 5 0.63
Anim:Arth:Maxi:Cala:Candaciidae Candacia columbiae 6F 0.22 0.05 0.03
Anim:Arth:Maxi:Cala:Candaciidae Candacia columbiae 6M 0.07 0.02 0.05 0.05
Anim:Arth:Maxi:Cala:Clausocalanidae Clausocalanus parapergens 5 2.93
Anim:Arth:Maxi:Cala:Clausocalanidae Clausocalanus parapergens 6F 3.90
Anim:Arth:Maxi:Cala:Clausocalanidae Clausocalanus parapergens 6M 0.98
Anim:Arth:Maxi:Cala:Clausocalanidae Ctenocalanus vanus 4 2.93
Anim:Arth:Maxi:Cala:Clausocalanidae Ctenocalanus vanus 5 6.83 0.58
Anim:Arth:Maxi:Cala:Clausocalanidae Ctenocalanus vanus 6F 14.64 117
Anim:Arth:Maxi:Cala:Clausocalanidae Ctenocalanus vanus 6M 3.90
Anim:Arth:Maxi:Cala:Clausocalanidae Microcalanus pusillus 5 2.38 4.09 0.61 2.20 2.43 3.26 5.70 1.69 1.74
Anim:Arth:Maxi:Cala:Clausocalanidae Microcalanus pusillus 6F 20.79 9.53 1.75 2.14 2.20 4.05 14.46 1.63 8.87 4.21 5.66
Anim:Arth:Maxi:Cala:Clausocalanidae Microcalanus pusillus 6M 2.38 0.58 0.73 1.62 3.21 0.63 0.44
Anim:Arth:Maxi:Cala:Clausocalanidae Microcalanus pygmaeus 5 7.34 3.18 0.58 2.44 2.20 4.86 6.43 3.26 17.73 3.37 0.87
Anim:Arth:Maxi:Cala:Clausocalanidae Microcalanus pygmaeus 6F 9.78 4.77 1.75 0.31 0.73 3.24 1.61 1.63 13.93 4.21 2.61
Anim:Arth:Maxi:Cala:Clausocalanidae Microcalanus pygmaeus 6M 0.61 1.62 3.80
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Table 3 continued. Zooplankton abundances (individuals m=3) from samples collected during the World Class Programme, 2015-2016.

2015-54

Order Taxon HEC1 FOC1® Doug4 SC61 WC50 VP42 uc42 UC45 uc43 VP36 VP26 GC29
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus *sp. 2 4.89 7.00 2.44 5.67 26.08 1.69
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus *sp. 3 11.01 13.50 22.76 3.66 38.90 31.58 51.42 57.04 12.03 4.21 4.36
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus *sp. 4 15.90 41.31 49.03 12.21 107.17 117.42 88.38 132.01 29.13 7.58 12.63
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus mimus 4 5.25
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus mimus 5F 6.42
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus mimus 5M 2.33 0.31
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus mimus 6F 4.88 2.92 1.63 3.80
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus mimus 6M 1.95 1.17
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus minutus 4 12.84 0.92 4.40 19.28 34.22 6.33 1.69 3.05
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus minutus 5F 55.03 9.53 11.09 22.27 24.96 69.10 58.67 7.60 16.85 17.43
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus minutus 5M 31.79 4.77 8.17 13.12 14.68 94.81 70.08 6.33 17.69 9.15
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus minutus 6F 0.44
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus minutus 6M 0.58
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus moultoni 4 13.95 22.50 30.96
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus moultoni 5F 0.61 5.87 4.05 1.61 3.26 0.84
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus moultoni 5M 1.83 13.21 6.48 12.86
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus moultoni 6F 1.63
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus newmani 4 4.67 21.19 1.27 1.69 8.71
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus newmani 5F 1.22 4.09 0.31 0.81 6.52 0.63 2.53 1.74
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus newmani 5M 2.92 0.92 8.15 1.27 4.21 3.05
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus newmani 6F 3.90 2.45 1.59 4.09 0.92 1.62 1.61 4.89 4.43 1.69 3.05
Anim:Arth:Maxi:Cala:Clausocalanidae Pseudocalanus newmani 6M 0.58
Anim:Arth:Maxi:Cala:Eucalanidae Eucalanus bungii 5F 0.06 0.02 0.12 0.07 0.08 0.05
Anim:Arth:Maxi:Cala:Eucalanidae Eucalanus bungii 5M 0.04 0.15 0.04 0.04 0.03
Anim:Arth:Maxi:Cala:Eucalanidae Eucalanus bungii 6F 0.02 0.02 0.03
Anim:Arth:Maxi:Cala:Eucalanidae Eucalanus hyalinus 4 0.03
Anim:Arth:Maxi:Cala:Euchaetidae Euchaetidae *sp. 1 0.31
Anim:Arth:Maxi:Cala:Euchaetidae Euchaetidae *sp. 2 0.79 0.63 0.84
Anim:Arth:Maxi:Cala:Euchaetidae Euchaetidae *sp. nauplii s1 0.31 0.73 1.61
Anim:Arth:Maxi:Cala:Euchaetidae Paraeuchaeta elongata 5F 0.21 0.15 0.15 0.11 0.21 0.10 0.80 0.05 0.36 0.53 0.16
Anim:Arth:Maxi:Cala:Euchaetidae Paraeuchaeta elongata 5M 0.21 0.07 0.22 0.23 0.37 0.13 2.41 0.24 0.26 0.03
Anim:Arth:Maxi:Cala:Euchaetidae Paraeuchaeta elongata 6F 0.11 0.02 0.07 0.38 0.14 0.10 0.60 0.12 0.16 0.11
Anim:Arth:Maxi:Cala:Euchaetidae Paraeuchaeta elongata 6M 0.04 0.02 0.05 0.20 0.08 0.05
Anim:Arth:Maxi:Cala:Heterorhabdidae Heterorhabdus tanneri 6F 3.18 0.81 1.61 0.63 0.84 0.44
Anim:Arth:Maxi:Cala:Heterorhabdidae Heterorhabdus tanneri 6M 2.45 3.97 0.61 4.82 0.63
Anim:Arth:Maxi:Cala:Lucicutiidae Lucicutia flavicornis 6M 0.98
Anim:Arth:Maxi:Cala:Metridinidae Metridia *sp. 2 0.84
Anim:Arth:Maxi:Cala:Metridinidae Metridia *sp. 3 0.84
Anim:Arth:Maxi:Cala:Metridinidae Metridia *sp. 4 0.98
Anim:Arth:Maxi:Cala:Metridinidae Metridia okhotensis 5 4.89 0.79 2.75 0.81 4.82 0.84
Anim:Arth:Maxi:Cala:Metridinidae Metridia okhotensis 6F 3.67 1.59 0.58 0.61 0.81 4.82 0.44
Anim:Arth:Maxi:Cala:Metridinidae Metridia pacifica 4 3.67 7.15 0.58 5.14 0.81 3.21 8.15 0.63 0.84 3.92
Anim:Arth:Maxi:Cala:Metridinidae Metridia pacifica 5F 4.89 3.18 2.92 6.41 16.88 8.91 24.10 8.15 2.53 4.21 8.28
Anim:Arth:Maxi:Cala:Metridinidae Metridia pacifica 5M 7.34 9.53 2.33 7.63 21.29 6.48 27.32 9.78 443 6.74 7.84
Anim:Arth:Maxi:Cala:Metridinidae Metridia pacifica 6F 37.91 1.59 3.50 14.65 17.62 9.72 117.30 3.26 5.07 5.90 25.27
Anim:Arth:Maxi:Cala:Metridinidae Metridia pacifica 6M 117 1.53 8.81 3.24 8.03 443 0.84 1.31
Anim:Arth:Maxi:Cala:Metridinidae Metridia pseudopacifica 6F
Anim:Arth:Maxi:Cala:Paracalanidae Calocalanus pavoninus 6F 0.98

SIIT



Table 3 continued. Zooplankton abundances (individuals m=3) from samples collected during the World Class Programme, 2015-2016.

2015-54

Order Taxon HEC1 FOC1® Doug4 SC61 WC50 VP42 uc42 UC45 uc43 VP36 VP26 GC29
Anim:Arth:Maxi:Cala:Paracalanidae Paracalanus *sp. 5 3.26
Anim:Arth:Maxi:Cala:Paracalanidae Paracalanus *sp. 6M 1.22
Anim:Arth:Maxi:Cala:Paracalanidae Paracalanus indicus 4 3.50
Anim:Arth:Maxi:Cala:Paracalanidae Paracalanus indicus 5 7.81 4.09
Anim:Arth:Maxi:Cala:Paracalanidae Paracalanus indicus 6F 12.69 4.67
Anim:Arth:Maxi:Cala:Paracalanidae Paracalanus indicus 6M 0.98 0.58
Anim:Arth:Maxi:Cala:Paracalanidae Paracalanus parvus 6F 1.95 1.59
Anim:Arth:Maxi:Cala:Scolecitrichidae Racovitzanus antarcticus 5 0.79
Anim:Arth:Maxi:Cala:Scolecitrichidae Scaphocalanus *sp. 4 0.73
Anim:Arth:Maxi:Cala:Scolecitrichidae Scaphocalanus *sp. 5 0.58 0.81
Anim:Arth:Maxi:Cala:Scolecitrichidae Scaphocalanus brevicornis 5 0.63
Anim:Arth:Maxi:Cala:Scolecitrichidae Scaphocalanus brevicornis 6F 0.63
Anim:Arth:Maxi:Cala:Scolecitrichidae Scolecithricella minor 4 0.63
Anim:Arth:Maxi:Cala:Scolecitrichidae Scolecithricella minor 5 0.79 1.75 0.73 0.63
Anim:Arth:Maxi:Cala:Scolecitrichidae Scolecithricella minor 6F 1.22 0.73 0.44
Anim:Arth:Maxi:Cala:Scolecitrichidae Scolecithricella minor 6M 0.31 1.62 0.84
Anim:Arth:Maxi:Cycl:Oithonidae Oithona atlantica 4 0.98 1.22 1.59 1.61 0.63 3.05
Anim:Arth:Maxi:Cycl:Oithonidae Oithona atlantica 5 2.93 11.92 0.61 2.43 8.03 1.63 3.17 1.69 6.10
Anim:Arth:Maxi:Cycl:Oithonidae Oithona atlantica 6F 5.86 12.23 21.45 1.17 1.83 1.47 6.48 14.46 14.67 12.66 7.58 8.28
Anim:Arth:Maxi:Cycl:Oithonidae Oithona atlantica 6M 2.93 1.22 0.79
Anim:Arth:Maxi:Cycl:Oithonidae Oithona similis 5 49.78 14.67 22.24 14.01 1.53 13.95 8.10 8.03 1.63 19.00 13.48 9.58
Anim:Arth:Maxi:Cycl:Oithonidae Oithona similis 6F 222.55 14.67 23.04 29.77 2.75 22.02 12.15 24.10 9.78 21.53 25.28 14.38
Anim:Arth:Maxi:Cycl:Oithonidae Oithona similis 6M 17.57 3.67 1.63 1.27
Anim:Arth:Maxi:Harp:Ectinosomatidae Microsetella rosea 6F 1.59
Anim:Arth:Maxi:Poec:Corycaeidae Corycaeus anglicus 6F 7.81
Anim:Arth:Maxi:Poec:Corycaeidae Corycaeus anglicus 6M 24.40
Anim:Arth:Maxi:Poec:Oncaeidae Oncaea prolata 6F 1.22 0.58
Anim:Arth:Maxi:Poec:Oncaeidae Triconia borealis 6F 8.56 11.12 2.92 0.61 1.47 6.43 1.63 2.53 6.74 2.18
Anim:Arth:Maxi:Poec:Oncaeidae Triconia borealis 6M
Anim:Arth:Maxi:Siph:Caligidae Caligu